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The Dean o f  the  F a c u lty  o f  ’m edicine,  
Glasgow U n iv e r s i t y .
I:Dear S i r ,
E n c lo sed  I h eg  to submit my T h e s is  f o r  the  M.D. d eg ree .  
The Royal S t a t i s t i c a l  S o c ie t y  o f  England c o n s id e r e d  the  r e s u l t s  
o f  th e  L i f e  Table f o r  S co t la n d  o f  s u f f i c i e n t  im portance to p u b lia #  
them in  t h e i r  j o u r n a l .  The p a r t  a t  the b e g in n in g  g iv in g  d eta ils^ ;
o f  th e  working o f  th e  L i f e  Table i s  new, as a l s o  i s  p a r t  I I I .  g
0'!
In P a r t  I an e f f o r t  h as  been  made to s y s t e m a t i s e  and s o j  
render more easy  to f o l l o w  a s u b je c t  o f  some d i f f i c u l t y .  Par t i l l  
i s  l a r g e l y  occu p ied  in  showing how the L i f e  Table fo r  S co t la n d  
h as  b een  a f f e c t e d  by P h t h i s i s  and Other Tuberculous D i s e a s e s .
The work has been done, and th e  T h e s is  composed by
m y s e l f .
I shou ld  b e  g la d  to  know i f  I can p r e se n t  m y s e l f  in  M  
October f o r  th e  c l i n i c a l  exam ination  fo r  the M.D. In your l e t t e r  
o f  May 6 th  n o th in g  was s a id  o f  the  c l i n i c a l  ex a m in a tio n . 1 
u n d erstan d  from your n o te  t h a t  by Ordinance the degree  o f  M.D. i  
cannot be c o n fe r r e d  on me u n t i l  a year  has e la p se d  from th e  |
■ p ;
c o n f e r r in g  o f  th e  M.B. d e g r e e ,  -  th a t  i s  in  A p r i l  1911 a t  the  
e a r l i e s t .
I sh ou ld  esteem  i t  a favou r  to be e n l ig h te n e d  on the  
above, and I crave  your in d u lg en ce  fo r  again  t r o u b l in g  you .
Yours s i n c e r e l y ,
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LIFE TABLE FOR SCOTLANL. 1891 -  1900 ,
PRELIMINARY OBSERVATIONS. The c o n s t r u c t io n  o f  a l i f e -  
t a h l e  may he compared to  a b u s in e s s  man* s ta k in g  s to c k  
and making a c r i t i c a l  a n a l y s i s  o f  a l l  h i s  r e c o r d s  over an 
ex ten d ed  p e r i o d .  A s im p le  annual s ta te m e n t  o f  p r o f i t  and 
l o s s  would s u f f i c e  in  a b u s i n e s s  which i s  l i m i t e d  to  d i r e c t  
d e a l i n g s  on a s im p le  s c a l e ,  but where th e r e  a re  d iv e r s e  
o p e r a t io n s  e x te n d in g  over a w ide f i e l d  o f  a c t i v i t i e s  a 
s h o r t - s i g h t e d  summing up w i l l  not show th e  ex a ct  s t a t e  o f  
th e  b u s i n e s s ,  and i t  i s  n e c e s s a r y  to  make th e  rev iew  more 
a n a l y t i c a l  in  d e t a i l  and more ex ten d ed  in  scop e i f  we are  
to  o b se rv e  th e  tr u e  e f f e c t  o f  s lo w ly  o p e r a t in g  t e n d e n c ie s  
and to  d i s c o u n t  tem porary  i n f l u e n c e s .
S i m i l a r l y ,  a l i m i t e d  r e v ie w  o f  b i r t h s  and d ea th s  i s  
n o t  c a p a b le  o f  showing a l l  th a t  i t  i s  d e s i r a b l e  to  know 
fo r  p r o p e r ly  gau gin g  th e  v i t a l i t y  o f  a p e o p le .  A l i f e -  
t a b l e  on th e  o th e r  hand p r o v id e s  us w ith  th e  means o f  
p r o j e c t i n g  b e f o r e  our v ie w  a g e n e r a t io n  o f  i n d i v i d u a l s  
p a s s in g  th rou gh  l i f e  under th e  c o n d i t io n s  which p r e v a i l e d  
in  a g iv e n  d e ca d e .  By making a s e r i e s  o f  l i f e - t a b l e s  
b a se d  on th e  l i v e s  and d e a th s  o f  s u c c e s s i v e  p e r io d s  th e  
m ost a c c u r a te  means o f  com parison  p o s s i b l e  can be  
e s t a b l i s h e d  o f  th e  v i t a l i t y  and s a n i t a r y  c o n d i t io n s  o f  
th e  p e o p le  d u rin g  th e  s e p a r a te  p e r i o d s .  The r e s u l t s  
o b ta in e d  can  be compared w i th  th o s e  o f  o th e r  c o u n t r i e s .  
B e s i d e s ,  a l i f e - t a b l e  f o r  a co u n try  as  a whole s e r v e s  as  
a s ta n d a rd  by which th e  r e s u l t s  o f  l i f e - t a b l e s  wrought out  
f o r  p a r t i c u l a r  towns or d i s t r i c t s  can be compared. I t  i s  
n o t o r io u s  t h a t  th e  d e a t h - r a t e s  in  towns a r e  g e n e r a l l y  v e r y  
u n fa v o u r a b le ,  when compared w ith  th o s e  o f  a co u n try  as a 
w h ole .  Under improved s a n i t a r y  c o n d i t i o n s ,  how ever,  
t h i s  i n e q u a l i t y  has  b een  s t e a d i l y  d i s a p p e a r in g .  The r a t e  
o f  l e v e l l i n g - u p  co u ld  b e s t  b e  o b serv ed  by a s e r i e s  o f  
l i f e - t a b l e s .  For s e v e r a l  d e c e n n ia  l i f e - t a b l e s  have been
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r e g u la r ly  c o n s tr u c te d  f o r  England. The same cannot he  
s a id  fo r  S c o t la n d ,  a lth o u g h  in  th e  d e t a i l e d  rep o r t  o f  the  
R e g is tr a r  G eneral fo r  S c o t la n d ,  1873, a L if e -T a h le  fo r  
S co tla n d  by W illiam  R ob ertson , M .D ., i s  g iv e n ,  based  on 
th e  Census enum eration o f  1871, and on the R e g is te r e d  
D eath s  o f  th a t  y e a r .
PART I .  DATA FOR LiFE-TABLE AND CONSTRUCTION OF SAJ'iEE.
D i f f e r e n t  methods might be pursued to g e t  th e  b a s i s  
o f  a l i f e - t a b l e .  In  th e  f i r s t  p la c e  i t  i s  e s s e n t i a l  to  
know th e  number and the  ages o f  th e  l i v i n g ,  and the number 
and ages  o f  th e  d y in g .  A method which th e r e fo r e  su g g e s t s  
i t s e l f  i s  to  t r a c e  through l i f e  a g e n e r a t io n  o f  i n d i v i d u a l s .  
As d e a th s  among them o ccu rred , th e  year  o f  d ea th , and th e  
t o t a l  y e a r s  l i v e d  by each , cou ld  be n o ted , u n t i l  a l l  were 
e x t i n c t .  The number o f  in d iv id u a l s  b eg in n in g  and ending  
each  y e a r  o f  l i f e  would thus be known, and from t h i s  the  
p r o b a b i l i t i e s  o f  l i f e  and death  fo r  each year  cou ld  
r e a d i l y  be c a l c u l a t e d .  The p r o b a b i l i t i e s  f o r  a l l  the  
y e a r s  o f  l i f e  h av in g  been o b ta in e d ,  the  c o n s tr u c t io n  o f  
th e  l i f e - t a b l e  cou ld  be proceeded  w ith .  In such a method 
the o b se r v a t io n s  would o f  n e c e s s i t y  extend over  the l i f e ­
tim e o f  a l l  th e  i n d iv id u a l s  composing th e  g e n e r a t io n .
During t h i s  p e r io d ,  the  c o n d i t io n s  ( s o c i a l ,  s a n i t a r y ,  e t c . )
o f  l i f e ,  would be c o n s ta n t ly  changing , and th u s ,  w h i le  
th e  p r o b a b i l i t y  o f  l i f e  f o r  each  year would c o r r e c t ly  
s t a t e  th e  chance o f  l i v i n g  a year under th e  same c o n d it io n s  
as when the  year  was l i v e d ,  v ery  m is le a d in g  r e s u l t s  would 
be o b ta in e d ,  shou ld  th e s e  p r o b a b i l i t i e s  be a p p l ie d  under
new and d i f f e r e n t  c o n d i t io n s .  A g r e a t  error in  our v i t a l
s t a t i s t i c s  v/ould
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would r e s u l t ,  i f  t h e  p r o b a b i l i t i e s  o f  l i v i n g ,  which h e l d  good 
even f i f t y  y e a r s  ago ,  were a c c e p t e d  as  c o r r e c t  t o - d a y ,  as  t h e
S c ie n c e  o f  H y g ien e ,  s i n c e  t h e  p a s s i n g  of  t h e  P u b l i c  H e a l t h  i
A c t s ,  h a s  made enormous a d v a n c e s .  i
From t h e  above i t  w i l l  be u n d e r s t o o d  t h a t  i t  would :
be a d v a n ta g e o u s  t o  have t h e  d a t a ,  upon w hich  to  b a se  a L i f e  I
T a b l e ,  o b t a i n e d  f rom  a p e r i o d  as  n e a r  as  p o s s i b l e  t o  t h e  \
p r e s e n t .  The l e s s  rem ote  t h e  p e r i o d  f rom  which  th e  f i g u r e s  jj
a r e  o b t a i n e d ,  t h e  more a c c u r a t e l y  w i l l  t h e y  e x p r e s s  t h e  v i t a l i t y
o f  t h e  p e o p le  u n d e r  e x i s t i n g  c o n d i t i o n s .  I t  iicust be remember-  ;
- e d ,  how ever ,  t h a t  o n ly  an a p p ro x im a te  a c c u r a c y  can be a t t a i n e d
when t h e  r e s u l t s  o b t a i n e d  f rom a f o rm e r  p e r i o d  a r e  a p p l i e d  t o  the;
p r e s e n t , v f o r  i n  a few y e a r s  t h e  c o n d i t i o n s  o f  l i f e  may be so 
CltW t e r o d  as  t o  m a t e r i a l l y  change t h e  r a t e s  o f  m o r t a l i t y  f o r  t h e  
d i f f e r e n t  age p e r i o d s .  Suppos ing  t h e  r a t e s  a r e  lowerai the 
p r o b a b i l i t i e s  o f  l i f e  a r e  i n c r e a s e d ,  a g r e a t e r  number o f  s u r -  
- v i v o r s  p a s s  on t o  each  age p e r i o d ,  t h e  t o t a l  number o f  y e a r s  
l i v e d  i s  augm ented ,  and so a l s o  i s  t h e  mebn a f t e r - l i f e t i m e .
I n  t r a c i n g  a g e n e r a t i o n  o f  i n d i v i d u a l s  t h r o u g h  t i m e ,  
t h e  c o n t i n u o u s  d e c r e a s e  i n  t h e i r  number w i l l  become v e r y  a p p a r -  
- e n t , -  a d e c r e a s e  most marked a t  t h e  two e x t r e m e s  o f  l i f e .
The p r o b a b i l i t y  o f  l i v i n g  a y e a r  f o r  e a c h  y e a r  o f  l i f e  v a r i e s  
i n v e r s e l y  as  t h e  r a t e  o f  m o r t a l i t y  f o r  t h e  y e a r ,  t h a t  i s  t o  
s a y ,  t h e  h i g h e r  t h e  r a t e  o f  m o r t a l i t y  t h e  lo w e r  th e  p r o b a b i l i t y  
o f  l i f e ,  and v i c e  v e r s a .  From t h i s  i t  f o l l o w s  t h a t ,  i f  t h e  
p r o b a b i l i t y  o f  l i f e  f o r  e a c h j y e a r  be i n c r e a s e d  by improved 
c o n d i t i o n s ,  n o t  o n ly  w i l l  s u c c e e d i n g  p e r i o d s  c o n t a i n  more i n d i -  
- v i d u a l s ,  b p t  the .  p o i n t  o f  t i m e ^  a t  which  a l l  w i l l  have d i e d ,  
w i l l  be p o s t p o n e d .  Th is  inc&ease  i n  t h e  t o t a l  y e a r s  l i v e d  
can  be a c c u r a t e l y  a s c e r t a i n e d ,  and can be t a k e n  as  a d i r e c t  
measure  o f  i n c r e a s e  o f  v i t a l i t y .  The c o n n e c t i o n  f o r  t h o s e  
i n t e r e s t e d  i n  P u b l i c  H e a l t h  i s  t h i s ; -  The p r o b a b i l i t i e s  o f  
l i f e /
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l i f e  d ep en d  on a p o p u l a t i o n ’ s v i t a l i t y ,  whicli  a g a i n  i s  
i n d i c a t e d  by t h e  r a t e s  o f  m o r t a l i t y ,  f o r  t h e  h i g h e r  t h e  
v i t a l i t y  t h e  low er  t h e  m o r t a l i t y ,  an d ,  f i n a l l y ,  t h e  r a t e s  
o f  m o r t a l i t y  a r e  a l m o s t  u n i v e r s a l l y  u se d  a s  an  i n d e x  o f  
t h e , s a n i t a r y  c o n d i t i o n s  u n d e r  w hich  a p o p u l a t i o n  i s  l i v i n g .  
The b a s i s  now u s u a l l y  a d o p te d  i n  t h e  c o n s t r u c t i o n  o f  a 
g e n e r a l  L i f e - T a b l e  i s  o b ta in e d  f ro m  t h e  r e s u l t s  o f  two co n -  
- s e c u t i v e  Census  R e t u r n s ,  and f ro m  t h e  d e a t h s  r e g i s t e r e d  
d u r i n g  t h e  c o r r e sp o n d in g  decen n iu m .  F o r  t h e  p r e s e n t  
L i f e - T a b l ^  f o r  S c o t l a n d ,  t h e  Census  e n u m e r a t i o n s  o f  1891 
and  1 9 0 1 , and t h e  r e g i s t e r e d  d e a t h s  o f  t h e  decen n iu m  1891 
t o  1 9 0 0 ,  su p p ly  t h e  f i g u r e s .  The " G r a p h ic  M e thod ,"  so 
a b l y  a d v o c a t e d  by  D r .  New*holme, h a s  b e e n  f o l l o w e d .
The above  f i g u r e s  b e in g  c o m p a r a t i v e l y  r e c e n t ,  
th e  r e s u l t s  o b t a i n e d  f ro m  them,when a p p l i e d  t o  t h e  p r e s e n t ,  
w i l l  be a l l  t h e  more t r u s t w o r t h y ,  s i n c e  t h e  c o n d i t i o n s  
a f f e c t i n g ,  th e  d u r a t io n  o f  l i f e  w i l l  have  had l e s s  t im e t o
u n d e r g o  c h a n g e .
The Census R eturns f o r  S c o t l a n d  f o r  1891 and 1901  
a r e  g i v e n  i n  T a b le s  I  and I I ,  and show t h e  f o l l o w i n g  numbers 
and age d i s t r i b u t i o n  o f  t h e  p o p u l a t i o n : -
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TABLE I .
Census PopLujfations o f  1891 and 1901
M a  1 e s .
I a g e s .  
L_
1801. 1901.
Under 1 y e a r . 5 4 ,7 2 3 58 ,0 1 8
" 2 y e a r s . 48 ,5 7 3 52 ,7 7 1Tf 3 U 51 ,0 3 0 5 3 ,2 9 4H ^  1 50,35ft 52,29ft
" 5 " 5 0 ,1 0 4 5 1 ,9 8 6
-------------------
0 -  5
5 -  10
10 -  15
15 -  20
20 -  25
25 -  35
35 -  45
45 -  55
55 -  65
65 -  75
75 -  85
85 -  95
95 -105
105 & al
2 5 4 ,782
241 ,726
229 ,237
2 1 0 ,954
1 7 4 r l0 8
274 ,142
211 ,053
1 5 8 ,630
105 ,140
5 8 ,5 5 0
21 ,3 4 4
2 ,9 4 3
108
268 ,362














TABLE I I .
F e m a l e s .  
1091.  ^
A g e s .
1901.
T'
Under  1 y e a r ,
" 2 y e a r s ,
" 3 "
4
5 2 ,9 2 9
4 7 ,2 5 2
4 9 ,3 6 2
4 9 ,4 6 9
48 ,5 9 7
56 ,667
5 1 ,8 0 2
5 2 ,8 1 8
5 2 ,3 4 1
5 1 ,0 4 3
0 — 5 247 ,609 264 ,671
5 - 10 235 ,868 j 243 ,435
10 - 15 223 ,003 I 231 ,034
15 - 20 207,435 i 225 ,682
20 - 25 189 ,512 222 ,896
26 - 35 308 ,890 361 ,915
35 - 45 2 3 1 ,5 3 1 , 271 ,990
45 - 55 186 ,568 201 ,180
55 — 65 13 2 ,3 6 3 147 ,199
65 - 75 8 1 ,369 8 7 ,6 3 2
75 - 85 33 ,246 1 35 ,117
85 — 95 5 ,3 0 3 1 5 ,3 2 4
95 -105 230 270
105 & a b o v e , 3 ^ 3 j
TOTALS, 2 ,0 8 2 ,9 3 0 1 :^ 9 8 ,3 4 8
— 6 —
Tlie t o t a l  d e a t h s ,  . /h ich  o c c u r r e d  d u r in g  t h e  
decennium  1691-1900 ,  a r e  a l s o  a p p o r t i o n e d  t o  t h e i r  p r o p e r  
age p e r i o d s  as  shown i n  T a b le s  VII  and V I I I .  In  t h e  f i r s t  
q u inquenn ium ,  how ever ,  t h e  R e g i s t r a r  G e n e ra l  s t a t e s  th e  
d e a t h s  f o r  each  y e a r ,  and f u r t h e r  s u b d i v i d e s  t h o s e  of  t h e  
f i r s t  y e a r  i n t o  t h r e e  p e r i o d s ,  v i z . ,  t h o s e  u n d e r  t h r e e ,  
s i x ,  and tw e lv e  months r e s p e c t i v e l y .
I t  w i l l  be n o t i c e d  t h a t  t h e  Census R e tu rn s  g ive  
t h o s e  l i v i n g  i n  age p e r i o d s  0 - 5 ,  5 - 1 0 ,  e t c . .  E x p e r i e n c e  
h as  shown t h a t  t h i s  method i s  much l e s s  m i s l e a d i n g  t h a n  to  
a .#em pt  t o  g iv e  t h o s e  l i v i n g  a t  eac h  y e a r  o f  a g e .  For  
t h e  same r e a s o n  t h e  R e g i s t r a r  G e n e r a l ' s  R e tu rn s  of  d e a t h s  
a r e  g i v e n  i n  age p e r i o d s .
A n o th e r  f a c t  t o  be rënmmbered i s  t h a t  t h e  Census 
i s  t a k e n  a t  t h e  end o f  t h e  f i r s t  q u a r t e r  o f  t h e  y e a r .
Now, f o r  t h e  p r e s e n t  p u r p o s e s  t h e  p o p u l a t i o n  a t  t h e  end o f  
t h e  second  q u a r t e r ,  i . e . ,  on June 3 0 t h ,  must be o b t a i n e d ,  
and t h i s  i s  c a l l e d  t h e  C e n t r a l  P o p u l a t i o n .
The i n c r e a s e  o f  p o p u l a t i o n  r e s u l t i n g  p e r  u n i t  
p e r  annum has  f i r s t  t o  be c a l c u l a t e d ,  and t h i s  i s  c a l l e d  
" r " .  I t  w i l l  be s e e n  t h a t  t h e  p o p u l a t i o n  i n  1901 i s  
g r e a t e r  a t  e a ch  age p e r i o d  t h a n  i n  1891.  Now a c l o s e  
a p p r o x i m a t i o n  to  t h e  f a c t s  i s  o b t a i n e d  by assum ing  t h a t  a 
p o p u l a t i o n  i n c r e a s e s  i n  g e o m e t r i c a l  p r o g r e s s i o n : -  The 
i n c r e a s e  i s  t h e r e f o r e  a m a t t e r  o f  compound i n t e r e s t .
I f  r  i s  t h e  i n c r e a s e  p e r  u n i t  p e r  annum, t h e n  1 
a t  t h e  end o f  t h e  f i r s t  y e a r  b e c o m e s / ( I  + r ) ,  a t  t h e  end 
o f  t h e  second  y e a r / ( I  -h r)^  , a t  t h e  end o f  t h e  t h i r d  y e a r  
1(1 + r )^  , and a t  t h e  end o f  t h e  y e a r / ( I  + r f '  . I n  t h e
same way P a t  t h e  end o f  t h e  n ^ ^  y e a r  w i l l  become P(1 + r ) ’̂ '. 
I f /
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I f  P = p o p u l a t i o n  a t  Census  o f  1891 ,  and 
^  " 1901,
.hen P, -  P ( 1  ± t Ÿ
l o g  P, -  l o g  P 
10
l o g ( l  -h r )
As P and P a r e  known q u a n t i t i e s ,  t h e  v a l u e  o f  (1 +  r )  
c a n  be o b t a i n e d  f ro m  a t a b l e  o f  l o g a r i t h m s .  I t  i s  
c o n v e n i e n t  t o  l e t  (1 +  r )  -  R, w h ich  i s  t h e  p o p u l a t i o n  
r e s u l t i n g  p e r  u n i t  p e r  annum.
I n  T a b le s  I I I  and IV t h e  v a l u e  o f  R f o r  e a ch  o f  
t h e  age  p e r i o d s  in .  t h e  Census  r e t u r n s  o f  1891 and 1901 
h a s  b e e n  c a l c u l a t e d
TABLE I I I .
A g e s .
M a l e s .
P o p u l a t i o n s  f o r  t h e  
d i f f e r e n t  a g e -  
p e r i o d s .
V a lu e  o f  R 
f o r  e a c h  
A g e - p e r i o d .
_ _ _ _ _ _ _ _ _ _ _ _ I
Logarithm  o f  
R f o r  
e a c h  Age-  
p e r i o d  .1 19 0 1 . 1891 .
0 5 2 6 8 ,3 6 2 = 254,782R* 1 .0 0 5 2 0 6 3  1 .002255232
5 n - 10 2 4 9 ,3 1 2 -2 4 1 ,7 2 6 R * 1 .0 0 3 0 9 5  1 .00134198
10 - 15 2 3 8 ,2 8 8 -  229,237R" 1 .0 0 3 8 7 9 7  ! .001681743
15 — 20 2 3 0 ,3 5 3 » 210,954R* 1 .0 0 8 8 3 6 .003820613
i 20 - 25 2 1 0 ,3 9 2 = 174,108R " 1 .019 1 0 9 9 7 .0QP22105
25 — 35 3 3 2 ,2 6 7 = 2 ?4 ,1 4 2 R " 1 .0 1 9 4 1 5 .00835116
35 - 45 2 5 1 ,3 3 9 -2 1 1 ,0 5 3 R " 1 .0 1 7 6 2 2 8  i .00758683
45 - 55 1 8 4 ,1 5 9 -1 5 8 ,6 3 0 R " 1 .0 1 5 0 3 4 4  ^ .00648076
55 - 65 1 2 1 ,1 7 2 ~ 1 0 5 ,1 4 0 R " 1 .0 1 4 2 9 3  ; .00616343
65 - 75 6 3 ,2 9 0 -  58,550R" 1 .0 0 7 8 1 5 .00338082
i 7 5 - 85 2 2 ,0 2 3 = 2 1 ,344R " 1 .0 0 3 1 3 6 6 _ .0 0 1 3 6 0 0 7
85 — 95 2 ,6 9 7 -  2,943R * .991309  !Î . 99620906
95 -105 101 108R* .9933213 T . 99708976
105 & above - -
______________1___________________
-  8 -
TABLE IV.
A g
1 F e m a l e s .
e s .  P o p u l a t i o n s  f o r  t h e  
d i f f e r e n t  Age-  
p e r i o d s .
1901.  1891.
V alue  o f  R 
f o r  each  
A g e - p e r i o d .
L o g a r i th m  o f  : 
R f o r  each  
A g e - p e r i o d .
0 - 5 I264 ,671 247,609R* 1 .006686 .00289399
5 - 10 ; 243 ,435 = 235,868R* 1 .003163 .0013714
10 - 15 23 1 ,0 3 4 = 223,003RW 1 .003544 .00153652
15 - 20 22 5 ,6 8 2 = 207,435R* 1 .0084666 .003661489
20 — 25 1222 ,896 189,512R* 1.0163576 .00704656
25 - 35 !361 ,915 308 ,890R* 1.0159685 .00688028
35 - 45 271 ,990 231 ,531R" 1.0162355 .00699437
45 - 55 : 201 ,180 - 186 ,568R * 1.0075688 .003274766
55 - 65 147 ,199 - 132 ,363R* 1 .0106802 .004613821
65 - 75 8 7 ,6 3 2 8 1 ,3 6 9 R ^ 1.0074427 .00322037
75 - 85 35 ,117 - 3 3 ,2 4 6 R " 1 .00549004 .0023778
85 - 95 5 , 3 2 4 - 5,303R'^ 1 .0003952 .00017164
95 - 105 270 230R" 1 .0161634 .0069636
105 & above 3 - 3R'* 1 0
______________________
R h a v in g  b e e n  found f o r  each  a g e - p e r i o d ,  th e  
c e n t r a l  p o p u l a t i o n s  a r e  n@t o b t a i n e d .  As a p o p u l a t i o n  i n -  
- c r e a s e s  i n  g e o m e t r i c a l  p r o g r e s s i o n ,  and a s ,  f rom t h e  Census 
r e t u r n s  o f  1891 and 1901,  t h e  p o p u l a t i o n ^  f o r  each  a g e -  
p e r i o d  i s  known f o r  o f  each  of  t h e s e  y e a r s ,  t h e
p o p u l a t i o n s  f o r  t h e  d i f f e r e n t  a g e —p e r i o d s  can  be c a l c u l a t e d  
f o r  June 3 0 t h  by t h e  Formula  P = PR^. By t h i s  means th e  
c e n t r a l  p o p u l a t i o n s  have been  g o t ,  as  shown i n  T a b le s  V and 
V I .  -
TABLE V /
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TABLE V
M a  1 e s .
[~ C e n t r a l  P o p u l a t i o n  f o r  e a ch  
i A g e - P e r i o d .
i ^
1
A g e s
1891. 1901.
0 5 . ' 255 ,113
1
268 ,711
5 — 10 241 ,913 249 ,505
10 — 15 229 ,459 238 ,519
15 — 20 2 1 1 ,418 230 ,860
20 — 25 1 74 ,934 j 211 ,390
25 — 35 275 ,463 333 ,868
35 — 45 211 ,977 252,439
45 — 55 159 ,223 184,847
55 — 65 1 0 5 ,514 121 ,603
65 — 75 5 8 ,6 6 4 1 63 ,413
75 - 85 2 1 ,361 22 ,040
: 85 - 95 2 ,937 2 ,691
: 95 105 108 101
105
i______________





TABLE V I .
f
P e m a  1 e s .
T















C e n t r a l  p o p u l a t i o n  f o r  ea ch  














, 0 2 2
,054




















0 7 ,7 9 5
3 5 ,1 6 5
5 ,3 2 5
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î l ie  c e n t r a l  p o p u l a t i o n s  f o r  e a c h  of  t h e  a g e - p e r i o d s  
o f  1891 and 1901 h a v in g  b e e n  o b t a i n e d ,  t h e  t o t a l  number o f  
l i v e s  a t  r i s k  i . e . ,  t h e  a g g r e g a t e  c e n t r a l  p o p u l a t i o n s ,  a re  
t h e n  c a l c u l a t e d  f o r  t h e  decennium  1891-1900 .  Tha t  i s  done i n  
t h e  f o l l o w in g ,  m anner .  I f  P = c e n t r a l  p o p u l a t i o n  of  1891,  t h e n
PR -  t h a t  o f  1892,  PR^ -  t h a t  o f  1893,  -----------------------and PR*’
= t h a t  o f  1900.  By summing t h e s e  s u c c e s s i v e  c e n t r a l  p o p u la t i a i ;
P + PR PR’’ -f. PR̂  +  Pr"* + •+ PR , t h e  t o t a l  number o f
l i v e s  a t  r i s k  d u r i n g  t h e  decennium  i s  o b t a i n e d .
Now P + PR + PR  ̂ 4. PR̂  + ------------------ PR i s  t h e  summation o f  a
g e o m e t r i c  s e r i e s ,  w h ich  can  be w r i t t e n  t h u s ; -
p ( i  + p. + r  + r’ -h +  R ' ' ) .
How P(1  +  R -t r '  + R^ +  R" )
pr'° -  P
R -  1
■Jhe aoove f o rm u la  means t h a t  th e  a g g r e g a t e  c e n t r a l  p o p u l a t i o n s  
ca.Li be o b t a i n e d  f o r  t h e  decennium  by s u b t r a c t i n g  th e  c e n t r a l  
p o p u l a t i o n #  o f  1891 f rom  t h a t  o f  1901,  and d i v i d i n g  t h e  d i f f e r -  
- en c e  by t h e  r a t e  o f  i n c r e a s e  p e r  u n i t  p e r  annum. This  has  
b e e n  p e r fo rm e d  f o r  e a c h  a g e - p e r i o d  w i t h  t h e  f o l l o w i n g  r e s u l t : -
TABLE V I I .
M a l e s ,  1
Ages .
T o t a l  number o f  
l i v e s  a t  r i s K  
i n  t h e  10 y r s . 
1891 -  1900.
T T o t a l  number 
o f  d e a t h s  i n  
th e  10 y e a r s  
1891 -  1900.
Mean Annual  
D e a t h - r a t e  
f o r  eac h  l i f e  
a t  r i s k .
1891 -  1900.
1$3 ,414 .0549093
12 ,053 .0049136




2 6 ,2 3 2 .0114251
3 2 ,432 .0190289
4 0 ,251 .0357578
4 1 ,5 4 1 .0683602
29 ,919 .1382093
7 ,9 1 8 .2797386
447)  : .5209924
99) :
0 -  5
5 -  10
; 10 -  15
15 -  20
20 -  25
25 -  55
; 35 -  45
45 -  55
i 55 -  65
65 -  75








3 ,0 0 8
2 ,2 9 6



















-  11 -
TABLE V I I I .
F e m a l e s . 1
A g e s T o t a l  number o f  T o t a l  number Mean Annual D ea th
l i v e s  a t  r i s k  
i n  t h e  10 y r s . 
1891 -  1900.
o f  d e a t h s  i n  r a t e  f o r  each
t h e  10 y e a r s  l i f e  a t  r i s k ,
1891 -  1900. 1891 -  1900.
0 — 5
5 - 1 0  
1 10 -  15 
15 -  30 
}20 -  25 
I 25 — o5 
I 55 -  45 
J 4 5  -  55 
I  55 -  65 
I  65 -  75 
I 75 -  85 
j 8 5  -  95 
}95 -105  
05 & above
2 , 5 5 6 ,  
2 ,3 9 4 ,  
2 ,2 6 8 ,  
2 , 1 5 9 ,  
2 , 0 4 9 ,  
3 , 3 3 3 ,  
2 ,5 0 2 ,  
1 ,9 3 4 ,  
1 , 3 9 2 ,  
843,  
341,  

























4 9 ,1 7 4
4 1 ,2 8 6
13,493















II A ÿ a s .  [
Once t h e  t o t a l  number o f  l i v e s  a t  r i s k  have been  
c a l c u l a t e d ,  t h e y  may be s a i d  t o  have b e e n  b r o u g h t  i n t o  l i n e  
w i t h  t h e  t o t a l  d e a t h s  f o r  t h e  decennium^as  o b t a i n e d  f rom  
t h e  R e g i s t r a r  G e n e r a l ' s  r e p o r t .
The p o i n t  t h a t  has  now b e en  r e a c h e d  i s  t h a t  t h e  
a g g r e g a t e  c e n t r a l  p o p u l a t i o n s  and t h e  a g g r e g a t e  d e a t h s  have 
bee n  o b t a i n e d  f o r  a g e - p e r i o d s .  The n e x t  s t e p  i s  so t o  
d i s t r i b u t e  t h e s e  p o p u l a t i o n s  and d e a t h s  t h a t  t h e  p r o p e r  
number w i l l  be a p p o r t i o n e d  t o  ea c h  y e a r  o f  t h e  a g e - p e r i o d s .  
T h is  p r o c e s s  i s  te rm ed  " I n t e r p o l a t i o n , "  and i t  i s  u s u a l l y  
a c c o m p l i sh e d  by t h e  A n a l y t i c a l  o r  by t h e  G ra p h ic  method.
The l a t t e r ,  which  h a s  b e en  c a r r i e d  o u t  h e r e ,  was u sed  f i r s t  
by M ilne  i n  t h e  c o n s t r u c t i o n  o f  t h e  C a r l i s l e  Table  o f  M o r t a l i t y  
and q u i t e  r e c e n t l y  by D r .  Newsholme i n  b o t h  h i s  B r i g h t o n  L i f e  
T a b l e s .
The f o l l o w i n g  i s  a s h o r t  d e s c r i p t i o n  o f  t h e  m e th o d : -
An a b s c i s s a  o r  b a s e  l i n e  AB i s  f i r s t  drawn as  i n  f i g . I .
Prom A a p e r p e n d i c u l a r  AC i s  r a i s e d ,  \ / i t h  t h e  v a l u e s  f o r  the
d i f f e r e n t  p o r t i o n s  marked on th e  m a r g in .  Along t h e  a b s c i s s a  
l i n e /
—  12 —
l i n e  f ro m  A e q u a l  p o r t i o n s  a r e  marked o f f  t o  r e p r e s e n t  t h e
a g e - p e r i o d s  0 - 5 ,  5 - 1 0 ,  ---------- . 2 0 -2 5 .  C o n t in u in g  a f t e r  t h i s
t o  t h e  r i g h t ,  e i g h t  e q u a l  d i v i s i o n s  a r e  marked o f f ,  double  
t h e  l e n g t h  o f  t h e  f i r s t ,  t o  r e p r e s e n t  t e n - y e a r l y  p e r i o d s  
2 5 -3 5 ,  3 5 -4 5 ,  e t c .  The a b s c i s s a  l i n e  h a v in g  b e e n  so d i v i d e d ,  
on t h e  d i v i s i o n s  a r e  t h e n  e r e c t e d  r e c t a n g u l a r  p a r a l l e l o g r a m s ,  
e a ch  o f  whose a r e a ,  o b t a i n e d  by m u l t i p l y i n g  t h e  m a r g in a l  v a lu e  
by t h e  f i g u r e  r e p r e s e n t i n g  t h e  l e n g t h  o f  t h e  b a s e ,  w i l l  e q u a l  
t h e  t o t a l  l i v e s  a t  r i s k  f o r  e a c h  a g e - p e r i o d .  For  exam ple ,  
t h e  b a s e  o f  t h e  p a r a l l e l o g r a m  AD = 5 ,  and t h e  m a r g in a l  v a lu e
AB -  5 2 2 3 6 7 .2 .  T h e r e f o r e  5 2 2 367 .2  X 5 = t h e  a r e a  -  2611836
= t h e  t o t a l  l i v e s  a t  r i s k  f o r  t h e  a g e - p e r i o d  0 - 5 .
F o r  t h e  t e n - y e a r l y  p e r i o d s  i t  must  be remembered t h a t  th e  
b a s e  l i n e  r e p r e s e n t s  t e n .
The p o p u l a t i o n s  a t  t h e  d i f f e r e n t  a g e - p e r i o d s  h a v in g  
b e en  so r e p r e s e n t e d ,  th e  p o p u l a t i o n  f o r  e ac h  y e a r  o f  l i f e  i s  ob 
- t a i n e d  i n  t h e  f o l l o w i n g  m a n n e r : -  A cu rved  l i n e  b e g i n n i n g  a t  
F i s  d e s c r i b e d ,  which  sweeps t h r o u g h  t h e  u p p e r  p a r t  o f  t h e  
p a r a l l e l o g r a m s  i n  suc l \  a way as  t o  add t o  e ac h  p a r a l l e l o g r a m  
as  much a s  i t  c u t s  o f f ,  e . g . ,  EFG = DGH, and KLM -  MLIO, and so 
on.  Th is  l i n e  must conform  t o  c e r t a i n  r u l e s ,  (1)  i t  must be 
as  l i t t l e  cu rv ed  as  o t h e r  c o n d i t i o n s  w i l l  p e r m i t  o f ,  (2) i t  
must n e v e r  change i t s  d i r e c t i o n  s u d d e n ly .  I f ,  pnu ,  ea ch  of  
t h e  b a s e  l i n e s  r e p r e s e n t i n g  f i v e  y e a r s  be d i v i d e d  i n t o  f i v e  
e q u a l  p a r t s ,  and t h o s e  r e p r e s e n t i n g  t e n  y e a r s  i n t o  t e n  e q u a l  
p a r t s ,  e a c h  p a r t  w i l l  s t a n d  f o r  one y e a r .  P e r p e n d i c u l a r s ,  
drawn f rom  t h e  c e n t r e  o f  e ac h  o f  t h o s e  p a r t s  t o  t h e  cu rv ed  l i n e  
above ,  w i l l  r e p r e s e n t  t h e  t o t a l  l i v e s  a t  r i s k  f o r  e a ch  y e a r  
o f  a g e .  I f  t h e  cu rve  has  b ee n  a c c u r a t e l y  d e s c r i b e d ,  t h e  sum 
o f  th e  o r d i n a t e s  i n  e ac h  a r e a  drawn from th e  b a s e  t o  t h e  cu rved  
l i n e  above w i l l  be e q u a l  t o  th e  a r e a .  Thus i n  th e  a g e - p e r i o d
5 /
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5-10  f o r  M a le s ,  t h e  o r d i n a t e s  r e p r e s e n t  503^800, 496519,  489930,  
4 8 3 ,6 2 5 ,  479^.15. Those added g iv e  t h e  sum o f  2 ,4 5 2 ,9 8 9 ,  . .h ich 
i s  t h e  a r e a  r e p r e s e n t i n g  th e  t o t a l  l i v e s  a t  r i s k  f o r  t h e  a g e -  
p e r i o d  5 - 1 0 .
F i g .  I I  shows t h e  t o t a l  l i v e s  a t  r i s k  o f  f e m a le s  
d i s t r i b u t e d .
P r e c i s e l y ' t h e  sane  method o f  I n t e r p o l a t i o n  i s  employed 
t o  d i s t r i b u t e  t h e  t o t a l  d e a t h s ,  g iv e n  i n  g roups  of  a g e s ,  as  t h a t  
u sed  i n  d e a l i n g  w i t h  t h e  t o t a l  l i v e s  a t  r i s k .  The c u rv e s  o f  
d i s t r i b u t i o n  o f  t o t a l  d e a t h s  a r e  s e e n  i n  f i g . I l l  f o r  m a l e s ,  and 
^7" f o r  f e m a l e s ,  and t h e  r e s u l t s  o f  t h e  i n t e r p o l a t i o n  a r e  
g i v e n  i n  T a b le s  I  and I I  appended .
A l th o u g h  t h e  G ra p h ic  method o f  I n t e r p o l a t i o n  g iv e s  
a c c u r a t e  r e s u l t s  f o r  t h e  g r e a t e r  p a r t  o f  l i f e ,  i t  c a n n o t  be 
depended  upon f o r  t h e  f i r s t  f i v e  y e a r s ,  o r  f o r  t h e  age groups  
ac uhe end o f  l i f e .  The t o t a l  number o f  l i v e s  0 —5 mo.y be t a k e n  
as  a c c u r a t e ,  b u t  t h e  ages  o f  c h i l d r e n  a r e  ■ offrew, r e c o r d e d  v e r y  
i n a c c u r a t e l y  b o t h  a t  t h e  Census and a t  d e a t h .  A gain ,  t h e  d i s -  
—u i i b u u i o n  o f  deauhs  i n  t h e  f i r s t  f i v e  y e a r s  i s  v e r y  u n e q u a l .
The f o u r t h  y e a r  o f  l i f e  h as  a h i g h e r  d e a t h - r a t e  t h a n  th e  f i f t h ,  
t h e  t h i r d  h as  a h i g h e r  t h a n  th e  f o u r t h ,  t h e  second t h a n  th e  
t h i r d ,  w h i le  t h e  f i r s t  h a s  an enormous m o r t a l i t y  as  compared 
even  w4th  t h e  s e c o n d .  Going s t i l l  f u r t h e r ,  t h e  m o r t a l i t y  i n  
t h e  earltcT* ..loiiohs o f  t h e  f i r s t  y e a r  f a r  ex ceeds  t h a t  i n  t h e  l a t e r .  
The r e s u l b S  o b t a i n e d  by t h e  G raph ic  Method would t h e r e f o r e  be 
vQ^y  m i s l e a d i n g ,  so t h a c  t h e  a g e —p e r i o d  0—5 must be d e a l t  w i t h  
i n  some o t h e r  way. The f o l l o w i n g  which  i s  a method d e s c r i b e d  
by Dr .  Hayward, h a s  b ee n  go t  froia Di-. Hews holme ’ s " V i t a l  
S t a t i s t i c s  " : -
For  th e  t e n  y e a r s  1891-1900 t h e  d a t a  r e q u i r e d  a r e  :
(1) The t r u e  mean numbers l i v i n g  f o r  e a c h  sex  a t  t h e  age 
p e f i o d  0 - 5 ,  c a l c u l a t e d  by t h e  method a l r e a d y  d e s c r i b e d .
(2) T h e /
— 14 —
(2) The numbers o f  b i r
o f t h e  y e a r s 1886-1900 .
(3) The numbers o f  dea
(a) At age 0 -1  fo:
(b) If 1 - 2
(c ) If 2-3
(d) IT 3 -4
I . The mean a n n u a l  number ;





I I .  The mean a n n u a l  number a t  one y e a r  o f  a g e .
i  b i r t h s  i n  1880 4- a l l  b i r t h s  i n  1890-1898 -t- ^  b i r t h s  i n  1899 
l e s s  number o f  d e a t h s  u n d e r  1 y e a r  o f  age i n  1890-1899 .
10
I I I .  The Mean Annual  number a t  two y e a r s  o f  a g e .
i  b i r t h s  i n  1888 +  a l l  b i r t h s  i n  1889-1897 +  ^  b i r t h s  i n  1898 
l e s s  d e a t h s  u n d e r  1 y e a r  i n  1889-1898 
and d e a t h s  1 - 8  y e a r s  i n  1890-1899
^ """"""""mm—
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IV.  The Mean Annual Number a t  t h r e e  y e a r s  o f  a g e .
*  b i r t h s  i n  1887 +  a l l  b i r t h s  i n  1888-1896 + i b i r t h s  i n  1897 
l e s s  d e a t h s  u n d e r  1 y e a r  i n  1888-1897 
and d e a t h s  1 - 2  y e a r s  i n  1889-1898
and d e a t h s  2-3  y e a r s  i n  1890-1899
 ̂ 10 " "  '
V. The Mean Annual  Number a t  f o u r  y e a r s  o f  a g e .
i  b i r t h s  i n  1886 a l l  b i r t h s  i n  1887-1895 4- ^  b i r t h s  i n  1896 
l e s s  d e a t h s  u n d e r  1 y e a r  i n  1887-1896 
and d e a t h s  1 - 2  y e a r s  i n  1888-1897
and d e a t h s  2-3  y e a r s  i n  1889-1898
and d e a t h s  3 -4  y e a r s  i n  1890-1899
= ■■ ' —  — ' I ' '■   — (
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F ive  numbers a t e  t h u s  o b t a i n e d  a ,  b ,  c ,  d ,  e ,
Mo tra r e p r e s e n t i n g  t h e  mean a n n u a l  number a t  b i r t h ,
" " " " a t  one y e a r  of  a g e ,
a n d /
-  15 -  ,
and so on. These numbers t h e n  do n o t  p e p r e s e n t  t h e  c e n t r a l  
p o p u l a t i o n s .
Le t  a 4" h 4" c 4- d 4  ̂ s “ IT 
Now th e  t o t a l  l i v e s  a t  r i s k  a t  t h e  age p e r i o d  0-5  h a v in g  a l r e a d y  
b een  c a l c u l a t e d  f o r  t h e  t e n  ÿ e a r s ,  t h e  t r u e  mean a n n u a l  number 
C i s  o b t a i n e d  by t a k i n g  o n e - t e n t h  o f  t h e s e .
I f . t o  C be added t h e  mean a n n u a l  number of  d e a t h s  o c c u r r i n g  i n  
t h e  f i r s t  h a l f  o f  t h e  f i r s t  f ^ e  y ea rs  o f  l i f e ,  a v a l u e  T i s  
o b t a i n e d .  Thus 1-
C -h mean a n n u a l  number o f  t h o s e  d y in g  u n d e r  6 months o f  ag e ,
mean a n n u a l  number o f  d e a t h s  a t  ages  1 - 2 ,  2 - 3 ,  3 - 4 ,  4 -5  
+    -------------------------------------------------------------------------------------
= T,
Any d i f f e r e n c e  b e tw e e n  T and N must be  due t o  m i g r a t i o n .  I t  
i s  assumed t h a t  t h e  m i g r a t i o n  o f  c h i l d r e n  u n d e r  5 y e a r s  o f  age 
i s  p r o p o r t i o n a t e  f o r  e a c h  o f  t h e  y e a r s ,  and t h e n  T i s  d i v i d e d  
p r o p o r t i o n a t e l y  t o  t h e  numbers a ,  b ,  c ,  d ,  e ,  which g iv e  t h e
t o n a l  N. Thus -
(1) N T : : a : P.
(2) N T : : b : P,
(3) N T : : c : P.
(4) N rp # » d : P.
(5) N rp • • e : P.
F iv e  numbers a r e  t h u s  o b t a i n e d ,  P , P, P, P , P ,a ’ I 7 ‘I ’  ^  i f .  ^
which  a l l o w  f o r  m i g r a t i o n ,  and g ive  t h e  t r u e  mean a n n u a l  number 
s t a r t i n g  a t  b i r t h ,  a t  one y e a r  of  ag e ,  and so on .  I t  must 
be remembered t h a t  t h e s e  a r e  n o t  th e  i mean a n n u a l  number 
o f  l i v e s  a t  r i s k .
As th e  t o t a l  d e a t h s  f o r  t h e  decennium a t  eac h  of  t h e s e  y e a r s  of
l i f e  a r e  known, t h e  mean a n n u a l  number o f  d e a t h s  can be  go t  by
d i v i d i n g  by t e n .  From th e  f o r e g o i n g  numbers t h e  p^ v a l u e s  f o r  
t h e /
-  16 -
,he f i r s t  f i v e  y e a r s  can  be c a l c u l a t e d  i n  t h i s  way*- 






R -  d.
P
P. ~
dg , dj , d , d̂  , d , r e p r e s e n t  t h e  mean a n n u a l  number o f  d e a t h s  
a t  ages  0 - 1 ,  1 - 2 ,  2 - 3 ,  3 - 4 ,  4 -5  r e s p e c t i v e l y .  For  e ac h  o f  th e  
f i r s t  f i v e  y e a r s  o f  l i f d ,  t h e r e f o r e ,  t h e  p r o b a b i l i t y  o f  l i v i n g  
a y e a r  i s  o b t a i n e d  by d i v i d i n g  t h e  number s u r v i v i n g  a t  t h e  end 
o f  t h e  y e a r  by t h e  tiu-m,6 e r ; - -beg inn ing  t h e  y e a r .
The p v a l u e s  must now be c a l c u l a t e d  f o r  t h e  r e in a in -  
- i n g  y e a r s  o f  l i f e .  B e fo re  p r o c e e d i n g ,  how ever ,  i t  would be 






£ = t h e  number who, out  o f  a g iv e n  number b o r n ,
^ r e a c h  t h e  p r e c i s e  age x .
d 4 t h e  number o f  d e a t h s  r e g i s t e r e d  a t  any y e a r  of  
^ age X.
P. = t h e  mean p o p u l a t i o n  a t  any y e a r  x .
m = : -----= t h e  r a t e  o f  m o r t a l i t y  p e r  u n i t  a t  any y e a r
^  X.
-  t h e  number who r e a c h  th e  age x 4- 1 , i . e . ,  
who become a y e a r  o l d e r  t h a n  th o s e  r e a c h i n g  
age X .
/-■hi
In  t h e  same way -
(6)  yf -  t h e  number who r e a c h  h a l f  a y e a r  f u r t h e r  on 
 ̂ t h a n  X ,  and ,  as  t h e  d e a t h s  a r e  assumed t o  
be e v e n l y  d i s t r i b u t e d  o v e r  t h e  y e a r
=  4 -
T h i s /
17 -
Tills a s s u m p t i o n ,  e x c e p t  f o r  th e  f i r s t  two y e a r s  o f  l i f e ,  
c a u s e s  o n ly  an i n f i n i t â s i n i a l  e r r o r .
The f o l l o w i n g  t e rm s  t  , , 4- 1  ) ,  t  -  id. , &. * ( (  +  ( .  ) ,  4  -
a r e  t h e r e f o r e  synonymous.
I t  has  a l r e a d y  b e e n  shown t h a t  th e  p r o b a b i l i t y  of  
l i v i n g  one y e a r  a t  any age x can  be o b t a i n e d  by d i v i d i n g  t h e  
number of  s u r v i v o r s  a t  age x -J- 1 by t h e  number who had s t a r t e d  
f rom  age x .
T h e r e f o r e  d
A
d.
( 4  -
4  -
idy  id j
I  -  j  -  I  -
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By t h i s  f o r m u l a ,  t h e  p^ b a l u e s  f rom  p^ t o  p^  ̂ have b e e n  c a l o u -  
- l a t e d .  I t  was f o u n d ,  how ever ,  t h a t  t h e  G raph ic  Method gave 
u n s a t i s f a c t o r y  r e s u l t s  f o r  t h e  p r o b a b i l i t i e s  a f t e r  p 
T h is  i s  due c h i e f l y  t o  t h e  f a c t  t h a t  t h e  d a t a  a t  t h e  h i g h e r  
ages  b o t h  as  t o  Census r e t u r n s  and as  t o  r e g i s t e r e d  d e a t h s  
a re  v e r y  u n r e l i a b l e .  B e s i d e s ,  to w a rd s  t h e  end of  t h e  c u r v e s ,  
' where th e  numbers  a re  becoming s m a l l e r  and s m a l l e r ,  an e r r o r ,
w hich  would be o f  l i t t l e  im p o r ta n ce  a t  t h e  p a r t  of  t h e  c u rv e s
Y/he r e  /
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where t h e  numbers d e a l t  w i t h  a r e  l a r g e r ,  onuses  a v e r y  g r e a t
d i s c r e p a n c y .  I t  h a s - b e e n  found  advisaLble,  t h e r e f o r e ,  t o
a dop t  a i ie thod  g i v i n g  a s t e a d i l y  d e c r e a s i n g  v a l u e  f o r  p a f t e r
•> ^ s i n  g a s  a b a s i s  t h e  v a l u e s  o f  p up t o  p , T'his i s  
I  *7
t h e  method of  d i f f e r e n c e s  o f  t h e  logar ithms of  t h e  p r o b a b i l i t i e s  
Here f o u r  known e q u i d i s t a n t  t e rm s  a r e  s e l e c t e d ,  and so m a n ip u -  
- l a t e d  t h a t  a f i f t h  e q u i d i s t a n t  t e r m  i s  o b t a i n e d .  F o r  e x -
- ampl e , p , p , p , p , a r e  known b o t h  f o r  males  and0/ 7/ *7
f e m a le s  .
F o r  m a le s  : -
â'7 ~ .9689932 ,  p_ -  .9439142 ,  p ^ = .8805861 ,  p -  .7460970.
The method o f  d i f f e r e n c e s  o f  t h e  l o g a r i t h m s  p r o c e e d s  as  f o l l o w s
1st.  D i f f e r e n c e . 2nd D i f f .  3 rd  D i f f  
lo g  %7 "  1*9863207 -  .0113882 -  .0187725 -  .0250453
lo g  p̂  ̂ = Î . 9749325 -  .0301607 -  .0418158
lo g  9̂ .̂  = 1 .9447718  -  .0719765
l o g  P _ =  Î . 8727953
 ̂I
t h e  l a s t  d i f f e r e n c e s  o f  th e  t h r e e  s e r i e s  a r e  t h e n  added 
t o g e t h e r .
-  .0230433 
-  . 0418158
-  .0719765
-  .1368356
T h is  r e s u l t  i s  t h e n  added  t o  lo g  p
Ï . 8727953
- .1 3 6 8 3 5 6
Î . 7359597
t h e r e f o r e  lo g  p = Ï . 7359597 
97
" P = .5444521
97
^77 » b e i n g  now known, p can  be found  i n  t h e  same way t o  be ■ 
.3245052 .
Then on s e c t i o n a l  p a p e r  and t o  a s u i t a b l e  s c a l e  t h e  p p
jry ’ 97 ’
'^o.lues a r e  p l a n n e d  o u t ,  w i t h  a . s u f f i c i e n t  number o f  p 
v a l u e ; /  ^
-  19 -
v a l u e s  im m e d ia te ly  p r e c e d i n g  p^  ̂ t o  e n s u r e  a good sweep o f  t h e
curve  g r a p h i c a l l y  r e p r e s e n t i n g  th e  p^ v a l u e s .  From t h i s
cu rve  t h e  v a l u e s  o f  p i n t e r v e n i n g  b e tw e e n  p and p , and
b e tw een  p and p , can be r e a d i l y  c a l c u l a t e d .
9 7  ,07
. , The same p r o c e s s  h a s  t o  be undergone  f o r  t h e  f e m a le
p r o b a b i l i t i e s  a f t e r  p , t a k i n g  as  t h e  b a s i s  t h e  v a l u e s  f o r»7 ^
fe m a le s  o f  p , P , p and p 
n  iij 77 *7
Having o b t a i n e d  a l l  t h e  p  ̂v a l u e s ,  t h e  numbers i n
t h e  column a r e  got  i n  t h e  f o l l o w i n g  way. The number out  
o f  a g i v e n  number b o r n ,  r e a c h i n g  t h e  p r e c i s e  age x ,  i s  m u l t i -  
- p l i e d  by p i . e . ,  t h e  p r o b a b i l i t y  o f  l i v i n g  a f u l l  y e a r  f o r  
t h a t  y e a r  of  a g e ,  and t h u s  t h e  number s u r v i v i n g  t o  t h e  age 
X y. I  i s  o b t a i n e d .  For  exam ple ,  th e  p r e s e n t  L i f e  Table  f o r  
S c o t l a n d  s t a r t s  w i t h  512 ,  139 males  a t  b i r t h ;  
t h e r e f o r e  «• 5 1 2 ,1 3 9 .
How p̂  i . e . ,  t h e  p r o b a b i l i t y  o f  l i v i n g  a f u l l  y e a r  f o r  males  
a t  b i r t h  i n  S c o t l a n d  has  b e e n  c a l c u l a t e d  e q u a l  t o  .8565670.
How 4, X Po = 4  
i . e . ,  512 ,139  X .8565670 = ^  
t h e r e f o r e  4 3 8 ,6 8 1  =
I n  a l i k e  manner /  = £
X P  ̂ and so on.
The n e x t  column i s  d e r i v e d  d i r e c t l y  f ro i th e
column, and shows t h e  mean number l i v i n g  i n  e ac h  y e a r  o f  l i f e .  
Th is  i s  c a l l e d  , which  had a l r e a d y  been  s a i d  t o  e q u a l
4- . Fo r  th e  f i r s t  y e a r  o f  l i f e ,  however ,  t h e  v a l u e
o f  P c a l c u l a t e d  by th e  above method would be iuuch to o  h i g h .  
Th is  i s  due t o  t h e  f a c t  t h a t  t h e  d e a t h s  d u r in g  t h e  f i r s t  y e a r  
a r e  v e r y  u n even ly  d i s t r i b u t e d ,  a v e r y  l a r g e  p r o p o r t i o n  o c -  
- c u r r i n g  i n  t h e  e a r l i e r  m onths .  The av e rag e  number o f  y e a r s  
l i v e d ,  t h e r e f o r e ,  i n  t h e  f i r s t  y e a r  of  l i f e ,  i . e . ,  P̂  have  t o  
be o b t a i n e d  by a n o t h e r  method .  What has  b e e n  done i s  t o  
f i n d /
-  ^ o  ~
f i n d  th e  t o t a l  d e a t h s  o f  m ales  and f e m a le s  r e s p e c t i v e l y  u n d e r  
G months f o r  t h e  t e n  y e a r s ,  and a l s o  t h e  t o t a l  b i r t h s .  A
p r o p o r t i o n a t e  number o f  d e a t h s  i s  t h e n  s u b t r a c t e d  f rom  t h e  
number a t  b i r t h  i n  ea ch  s ex  i n  t h e  L i f e  T a b le .  T h u s : -
5 1 :3]39 -  500G0 = 462079 = mean number o f  y e a r s  l i v e d  i n  t h e  f i r s t
' • y e a r  by m a le s ,
487861 -  38166 = 449695 = mean number o f  y e a r s  l i v e d  i n  t n e  f i r s t
y e a r  by f e m a l e s .
A l l  t h e  P v a l u e s  h a v in g  b e e n  o b t a i n e d ,  th e  v a l u e s  i n  
t n e  Q,^coluîmi a r e  d i r e c t l y  d e r i v e d  f rom  t h e  column, f o r
Q... = t  ■+ b . ,  +  b . 2  +  A ,  --------------  + ^ "
i s  t h e  l a s t  age m en t io n e d  i n  th e  L i f e  T a b le ,  i . e . ,  uhe age au
w hich  t h e  p o p u l a t i o n  becomes e x t i n c t .
The v a l u e  o f  Q,, t h e r e f o r e ,  a t  any age e q u a l s  t h e  sum o f  a l l  t n e
y e a r s  l i v e d  a t  and above t n a t  age .
The v a l u e s  f o r  th e  ( E x p e c t a t i o n  o f  l i f e )  column
a r e  t h e n  go t  f ro m  t h e  and co lum ns,
f o r
For  exam ple ,  t h e ’̂  a g g r e g a t e  numl^eT of  years  o f  l i f e  l i v e d  by
512 ,139  males  b o r n  i n  S c o t l a n d  r e a c h e d  2 2 , 8 9 6 ,7 5 2  y e a r s .
T?  = 4 4 .7 1  y e a r s .
= I  ~ 512 ,139
The avergge number o f  y e a r s  l i v e d ,  t h e r e f o r e ,  by th o s e  m ales  
i s  4 4 . 7 1 ,  and t h i s  i s  what i s  u n d e r s t o o d  as  th e  e x p e c t a t i o n  
of  l i f e  a t  b i r t h  f o r  m a le s  i n  S c o t l a n d .  The v a l u e s  o f  Ê
E , E , e t c . ,  a r e  o b t a i n e d  i n  t h e  same way.
How
-  2 1 -
P A R T  I I .
ANALYSIS OP RESULTS OBTAINED ON THE FOREGOING PRINCIPLES 
FOR SCOTLAND. 1891 -  1900.
As lias a lr e a d y  been s a id ,  th e  o b je c t  o f  a l i f e - t a b l e  
i s  to  g e t  a standard  by which to  measure th e  v i t a l i t y  o f  
a p o p u la t io n ,  and to a c t  as  a means o f  comparing ( l )  the  
v i t a l i t y  o f  one p o p u la t io n  w ith  th a t  o f  a n o th e r ,  as  w e l l  
as (2) th a t  o f  th e  same p o p u la t io n  a t  d i f f e r e n t  p e r io d s .  
When v a lu e s  and d i f f e r e n c e s  are  e x p ressed  by exact  
num erica l v a l u e s ,  th ey  are  more e a s i l y  comprehended and 
appea l more f o r c i b l y  to the  mind. I t  i s  agreed  th a t  fo r  
p u rp oses  o f  measurement and comparison th e  th r e e  p o in t s  
in  a l i f e - t a b l e  th a t  should  absorb most a t t e n t i o n  are  : -  
(a) The p r o b a b i l i t y  o f  l i v i n g  a year a t  each age . (b) The 
number o f  s u r v iv o r s ,  a t  th e  end o f  each year o f  l i f e ,  out 
o f  a g iv e n  number born . (c) The mean a f t e r - l i f e t i m e  or  
e x p e c t a t io n  o f  l i f e  a t  each a g e .  These th r e e  p o in t s  
have to  be c o n s id e r e d  fo r  b o th  males and fe m a le s .
(a) P r o b a b i l i t y  b£  each  age o f  l i v i n g  a y e a r .
The p r o b a b i l i t y  a t  èâigh age o f  l i v i n g  a y ea r  i s  
dependent f o r  each year  on the l i v e s  and d eath s  o f  th at  
y e a r .  I t ,  t h e r e f o r e ,  i s  an e x p r e s s io n  o f  th e  c o n d i t io n s  
p r e s e n t  in  any year  which may be under c o n s id e r a t io n ,  and 
i s  a f f e c t e d  n e i th e r  by p a s t  nor fu tu r e  l i v e s  and d e a th s .
In Table V o f  th o se  appended the  p r o b a b i l i t i e s  f o r  the  
d i f f e r e n t  ages  are g iv e n .
The f o l lo w in g  Table a lso  g i v e s  the p r o b a b i l i t i e s  a t  
s e v e r a l  ages  in  S c o t la n d ,  England and W ales, London and 
B r ig h to n ,  f o r  1891 to  1900, and fo r  Glasgow 1881-1890 .
-  2% -
TABLE I X .
ITie p r o b a b i l i t y  o f  l i v i n g  one y e a r  a t  v a r i o u s  ages  i n  S c o t l a n d ,  
E n g lan d  and W ales ,  London and B r i g h t o n ,  f o r  1891-1900 ,  and 
i n  Glasgow 1881-1890 .
T'
AGE.
K a I c e  8.
S c o t l a n d , rE n g la n d  
i  & Wales .
[ London. B r i g h t o n . Glasgow
1891-1900 .! 1891-1900, 1891-1900 . 1891-1900 . 188 1 -1 8 9 0 .
;8565670 .82861 .81588 .8319402 .82531
.9934317 .99298 .99141 .9953582 . 9841B.9968296 .99770 .99775 .9978542 .99455.9961450 .99678 .99689 .9970452 .99547
.9937439 .99541 .99588 .9952317 .99219
.9927550 .99453 .99477 .9941232 .99187
.9906594 .99083 .98880 .9906840 .98831
.9853855 .98503 .98177 .9840304 .97920.9720708 : .97391 .96892 .9739014 .96469












F e m a l e s .
0 .8821140 .85963 ! .84569
-
I .8589370
5 .9932241 .99312 .99127 .995187710 .9963842 .99763 .99757 .997342515 .9953468 .99683 .99721 .9973245












I n  e a c h  o f  t h e  above t a b l e s  t h e  p r o b a b i l i t y  off
l i v i n g  a y e a r  a t  b i r t h  i s  lo w e r  t h a n  a t  any o f  t h e  s u c c e e d i n g
a g es  quoued .  The f i r s t  p o i n t  t o  a r r e s t  a t t e n t i o n ,  how ever ,
i a  t h e  v a l u e  e x p r e s s i n g  t h e  p r o b a b i l i t y  o f  l i v i n g  a y e a r  a t
b i r t h  b o t h  f o r  m a le s  and f e m a le s  i n  S c o t l a n d ,  as  compared w i t h
E ng land  and Wales ,  London, B r i g h t o n ,  and J la s g o w .  The q u e s -
- t i o n  a r i s e s  as  t o  t h e  r e a s o n  o f  t h e  h i g h  p r o b a b i l i t y  i n  S c o t l a n d
a s  a Whole. How, t h e  r u l i n g  f a c t o r  i n  f i x i n g  t h e  p r o b a b i l i t y  
f o r /
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f o r  any y e a r  i s  t h e  d e a t h  r a t e  of  t h a t  y e a r ,  a h i g h  m o r t a l i t y  
c a u s i n g  a lov/ p r o b a b i l i t y ,  and c o n v e r s e l y ,  a low m o r t a l i t y  
a h i g h  p r o b a b i l i t y .  An i n q u i r y  i n t o  t h e  i n f a n t i l e  m o r t a l i t y  ' 
diB S c o t l a n d  f o r  t h e  t e n  y e a r s  1881-1900 showed t h a t  th e  f i g u r e s  
f o r  t h e  t o t a l  i n f a n t i l e  b i r t h s  and d e a t h s  f o r  t h a t  p e r i o d  were 
a s  f o l l o w s : -
R e g i s t e r e d  B i r t h s  i n  S c o t l a n d ( Males 655561 . oon n/x
d u r i n g  1 8 81-1900 ,  (Females  624483 1 , 2 8 0 ,0 4 4 .
I n f a n t i l e  d e a t h s  i n  S c o t l a n d  ( Males 9 1 ,8 0 2  T'n+ai l a a  vao
d u r i n g  1 8 91-1900 ,  iPem ales  71 ,960  l 6 o , 7 6 . ^
T h e r e f o r e  I n f a n t i l e  M o r t a l i t y ( Males  1 40 .03  p . 1 ,000  r e g .  M . b i r .  
i n  S c o t l a n d  1891-1900 ,  (Females  115 .23  " " p ,  "
T h e r e f o r e  G e n e r a l  I n f a n t i l e )  
m o r t a l i t y  i n  S c o t l a n d  1891) 127 .93  p . 1 ,000  r e g d .  male and 
t o  1900.  ) fem a le  b i r t h s .
The £ i g a r e s  f o r  Eng land  and Wales were found  t o  be
as  f o l l o w s
R e g i s t e r e d  B i r t h s  i n  E ng land  ( Males  4 , 6 5 7 ,8 4 6  o . . c  o n
& Wales d u r i n g  1891-1900 ,  ‘(Females  4 , 4 9 7 ,3 6 5  d , 155 ,^11
I n f a n t i l e  d e a t h s  i n  Eng land  ( Males 781 ,475  
& Wales d u r i n g  1891-1900 ,  (Females  6 2 2 ,2 4 4  T o t a l  1 , 4 0 3 ,7 1 9 .
T h e r e f o r e  t h e  I n f a n t i l e  m o r t - )  Males  167 ,77  p . 1 ,000  r e g  M b i r
- a l i t y  i n  Eng land  & Wales )Females  138 .35  ’* '» F* "
1891-1900 ,  )
T h e r e f o r e  g e n e r a l  I n f a n t i l e  M o r t s )  1 5 3 .3 2  p . 1 ,0 0 0  r e g i s t e r e d  
- a l i t y  i n  Eng land  & Wales 1891 ) male and fem ale  b i r t h s
t o  1900,  )
I t  w i l l  be s e e n  f rom  t h e  above ,  t h a t  th e  Male I n f a n t i l e  
M o r t a l i t y  i n  E ng land  and Wales f o r  t h e  decennium 1891-1900 was 
2 7 .7 4  p e r , 1 ,000  r e g i s t e r e d  Male b i r t h s  h i g h e r ,  and t h e  Female 
I n f a n t i l e  M o r t a l i t y  2 3 .1 2  p e r  1 ,0^0  r e g i s t e r e d  fem ale  b i r t h s  
h i g h e r  t h a n  i n  S c o t l a n d .
Tne g e n e r a l  i n f a n t i l e  m o r t a l i t y  i n  England  and Wales f o r  t h e  
decennium  was 2 5 .3 9  p e r  1 ,000  r e g i s t e r e d  male and fem ale  b i r t h s  
h i g h e r  t h a n  i n  S c o t l a n d .
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The f o l l o w i n g  shows t h e  g r e a t  im p o r ta n c e  o f  t h e  c o m p a r a t i v e l y  
low i n f a n t i l e  m o r t a l i t y  i n  S c o t l a n d , -
190 ,256  -  number o f  i n f a n t i l e  d e a t h s  t h a t  would have 
o c c u r r e d  i n  S c o t l a n d  hfi S c o t l a n d i n  1891 
t o  1900,  i f  t h e  same r a t e  had h e l d  as  i n  
E n g l a n d .
163 ,762  = a c t u a l  number of  i n f a n t i l e  d e a t h s  i n  S c o t l a n d  
1891-1900 .
t h e r e f o r e  3 2 ,4 9 4  = number o f  i n f a n t i l e  l i v e s  saved  i n  S c o t l a n d
as  compared w i t h  Eng land  1891-1900.
t h e r e f o r e  3 2 4 9 .4  = mean a n n u a l  number saved  d u r i n g  th e  f i r s t
y e a r  o f  l i f e .
A g a in ,
1 ,4 0 3 ,7 1 9  -  a c t u a l  number of  i n f a n t i l e  d e a t h s  i n  
E n g lan d  1891-1900 .
1 , 1 7 1 ,2 2 6  = number t o  which  i n f a n t i l e  d e a t h s  would
have  been  r e d u c e d  i n  England  1891-1900,  
i f  t h e  same i n f a n t i l e  d e a t h - r a t e  had 
h e l d  as  i n  S c o t l a n d .
t h e r e f o r e  2 3 2 ,493  = number o f  i n f a n t i l e  l i v e s  t h a t  would have
b e e n  saved  i n  England  1891-1900 ,  i f  t h e  
same r a t e  had  h e l d  as  i n  S c o t l a n d .
t h e r e f o r e  2 3 , 2 4 9 .3  = mean a n n u a l  e x c e s s  o f  i n f a n t i l e  d e a t h s
i n  Eng land  as  compared w i t h  S c o t l a n d .
The. dDove co m p a r i so n  i s  e x c e e d i n g l y  f a v o u r a b l e  t o  
S c o t l a n d ,  and th e  c a u s e s  t e n d i n g  t o  p ro d u ce  su ch  a p ronounced  
d i f f e r e n c e  a r e  w or thy  o f  c a r e f u l  s t u d y .  I t  i s  w e l l  known t h a t  a 
l a r g e  p r o p o r t i o n  o f  t h e  d e a t h - r a t e  d u r i n g  t h e  f i r s t  y e a r  o f  l i f e  
i s  due t o  i n f a n t i l e  D i a r r h o e a ,  which  a g a i n  i s  g r e a t l y  i n c r e a s e d  
by h i g h  t e m p e r a t u r e  and d e f i c i e n t  r a i n f a l l  e x t e n d i n g  o v e r  a 
p e r i o d .  Whether  i t  i s  due t o  c o n d i t i o n s  o u t w i t h  t h e  c o n t r o l  
o f  t h e  p e o p l e ,  such  as  t e m p e r a t u r e ,  r a i n f a l l ,  e t c . ,  o r  to  co n -  
- d i t i o n s  w i t h i n  t h e i r  c o n t r o l ,  such  a s  f e e d i n g ,  h o u s in g ,  s a n i t a -  
- t i o n  g e n e r a l l y ,  e t c . ,  would a f f o r d  i n t e r e s t i n g  s t u d y ,  b u t  co n -  
- s i d e r a t i o n  o f  t h e  q u e s t i o n  can n o t  bo u n d e r t a k e n  h e r e .
I t  has  a l r e a d y  b e e n  s a i d  t h a t  i n  th e  d e t a i l e d  r e p o r t  
of  t h e  R e g i s t r a r - G e n e r a l  f o r  S c o t l a n d  i n  1873 i s  c o n t a i n e d  a 
L i f e /
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L i f e  Table  by W. R o b e r t s o n ,  M.D.,  b a s e d  on t h e  Census enuinera-  
- t i o n  o f  1871,  and on t h e  r e g i s t e r e d  d e a t h s  o f  t h a t  y e a r .
IIoy; t h e  1871 Tab le  i s  a l s o  r e m a rk a b le  f o r  t h e  v e r y  h ig h  
p r o b a b i l i t y  a t  b i r t h  o f  l i v i n g  a y e a r ,  b o t h  f o r  m a les  and 
fem ales ,™  t h e  p r o b a b i l i t y  f o r  m a les  b e i n g  v e r y  s l i g h t l y  
h i g h e r  t h a n  i n  t h e  p r e s e n t  t a b l e ,  and f o r  f e m a l e s  s l i g h t l y  
lo w e r .  T h i s  r e s u l t  i s  b o rne  ou t  by th e  i n f a n t i l e  m o r t a l i t y  
of  1871,  t h e  male i n f a n t i l e  m o r t a l i t y  of  t h a t  y e a r  b e i n g  abou t  
1 p e r  1 ,000  l e s s ,  and t h e  f em a le  ab o u t  5 . 6  p e r  1 ,000 more 
t h a n  i n  1891-1900 .  S c o t l a n d  t h e n  by c om par ison  has  e n jo y e d  a 
f a v o u r a b l e  i n f a n t i l e  m o r t a l i t y ,  and th e  decennium 1891-1900 
h a s  n o t  b e en  e x c e p t i o n a l .
On com par ing  t h e  p r o b a b i l i t y  a t  b i r t h  w i t h  succee 'd -  
- i n g  p r o b a b i l i t i e s  i t  can  be s e e n  how low i t  i s  even f o r  S c o t -  
- l a n d .  A c h i l d ' s  h o l d  upon l i f e  d u r in g  i t s  f i r s t  y e a r ,  and 
e s p e c i a l l y  d u r i n g  t h e  e a r l i e r  months o f  t h a t  y e a r ,  i s  v e r y  
f e e b l e .  By t h e  t im e th e  c h i l d  has  r e a c h e d  t h e  end o f  i t s  
f i r s t  y e a r ,  i t s  h o ld  has  g r e a t l y  s t r e n g t h e n e d , and i t s  chance o; 
l i v i n g  a y e a r  g r a d u a l l y  i n c r e a s e s  w i t h  e ac h  y e a r  of  a g e ,  u n t i l  
i r e a c i i e s  e l e v e n  y e a r s ,  \/hen i t s  ^raximum v i t a l i t y  i s  r e a h h e d .  
T h i s  i s  t r u e  f o r  m ales  and f e m a l e s  a l i k e .  T h e r e a f t e r ,  t h e r e  
i s  a g e n e r a l  d e c l i n e  i n  t h e  p^ v a l u e s  f rom  y e a r  t o  y e a r .  This  
d e c l i n e  m ignt  oe s a i d  t o  be s t e a d y ,  were i t  n o t  t h a t  a f t e r  o 
i n  Males t h e r e  i s  a s l i g h t  r i s e  t o  , f ro m  which p o i n t  t h e  
v a l u e s  s t e a d i l y  d e c r e a s e .  T h is  i r r e g u l a r i t y  i n  t:he lo v a l u e s  
f o i  m ales  i n  S c o t l a n d  h a s  been  i n v e s t i g a t e d ,  and t h e  r e s u l t s  
v / i l l  be  g iv e n  l a t e r .
. Tf t h e  p r o b a b i l i t y  of  l i v i n g  a y e a r  of  a man o f
e i g h t y - o n e  y e a r s  o f  age be compared w i t h  t h a t  o f  a male a t
b i i o h  i n  o c o o la n d ,  i t  i s  s ee n  t h a t  th e  f o r m e r ' s  chances  a r e
s l i g h t l y  g r e a t e r .  I n  t h e  same way, i f  t h e  chances  o f  a 
woman/
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woman o f  s e v e n t y - n i n e  and of  a fem ale  a t  b i r t h  be compared,
th e  odds a r e  s e e n  t o  be s l i g h t l y  i n  f a v o u r  o f  t h e  woman.
"̂ •he Ü v a l u e s  f o r  f e m a le s  i n  S c o t l a n d  a re  as  a r u l e  s l i g h t l y
h i g h e r  t h a n  f o r  m a le s ,  t h e  f o l l o w i n g  b e i n g  t h e  e x c e p t i o n s ,
o' t o  p , and p t o  p . These e x c e p t i o n s  a r e  p o s s i b l y  
- 3  )G a? 36'
due t o  t h e  d i f f e r e n c e  i n  t h e  a g e - i n c i d e n c e  of  P h t h i s i s  and 
o t h e r  Tuberculous  d i s e a s e s  i n  Males  and Pei iiales,  b u t  t h i s  p o i n t  
w i l l  r e c e i v e  more a t t e n t i o n  f u r t h e r  on.
The p r o b a b i l i t y  a t  b i r t h ,  t  7l e n  , b o t h  f o r  Males 
and Females  i n  S c o t l a n d  h as  b e e n  shown i n  t h e  f o r e g o i n g  t a b l e  
t o  be h i g h e r  t h a n  i n  E n g la n d ,  London, B r i g h t o n ,  o r  Glasgow.
Of t h e  ages  q u o t e d ,  th e  p r o b a b i l i t y  i s  low er  i n  S c o t l a n d  t h a n  
i n  Eng land  a t  5 ,  10 ,  15, 20 ,  25, 35,  and 55 y e a r s  f o r  M a le s ,  
and f o r  f e m a l e s  i n  S c o t l a n d  th e  p r o b a b i l i t y  i s  lower  t h a n  i n  
Eng land  a t  a g e s  10,  15,  20,  25, 35 ,  45 ,  5 5 ,  and 65 y e a r s .
So f a r  a s  t h e  p r o b a b i l i t y  o f  l i f e  a t  b i r t h  i s  con-  
- c e r n e d ,  London i s  lo w e s t  o f  t h e  g ro u p ,  b u t  p r e s e n t s  h i g h e r  
p r o b a b i l i t i e s  t h a n  even Eng land  a t  ag es  10, 15,  20,  and 25 
y e a r s  f o r  m a l e s ,  and a t  a g e s  15,  20,  and 25 f o r  f e m a l e s .
B r i g h t o n  j u s t i f i e s  i t s  c h a r a c t e r  a s  a h e a l t h  r e s o r t ,  
t h e  p r o b a b i l i e s  b e i n g  h i g h e r  t h a n  i n  S c o t l a n d  a t  a l l  t h e  ages  
q u o t e d ,  w i t h  t h e  e x c e p t i o n  o f  " a t  b i r t h . "  The p r o b a b i l i t i e s  
i n  Glasgow a t  a l l  t h e  ages  q u o ted  a r e  lower  t h a n  th o s e  of  
S c o t l a n d  as  a w h o le ,  and t h i s  i s  what m ight  be e x p e c te d  
f ro m  a l a r g e  m a n u f a c t u r i n g  c e n t r e .
F i g s ,  V and VI g r a p h i c a l l y  r e p r e s e n t  t h e  p r o b a b i l i -
- t i e s  of  l i f e  i n  t h e  L i f e  Table  o f  1801-1900,  and a com par ison
of  t h e s e  w i t h  th e  p r o b a b i l i t i e s  i n  th e  L i f e  Table  o f  1871
shows t h a t  th e  p r e s e n t  p r o b a b i l i t i e s  a re  h i g h e r  f rom p̂  t o
P f o r  m a l e s ,  and f rom  p t o  p,., f o r  f e m a l e s .  T h e r e a f t e r  b'l
t h e  v a l u e s  a re  s l i g h t l y  lo w er  by th e  p r e s e n t  L i f e  T a b le ,  In  
m a k in g /
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making any d e d u c t io n s  from Dr. R o b ertso n ’ s  t a b le ,  however, 
i t  must be remembered t h a t  th e  b a s i s  on which i t  was con -  
- s t r u c t e d  i s  v ery  narrow, b e in g  in  f a c t  the f i g u r e s  o f  
one y e a r ,  which may have been  e x c e p t io n a l .  Farr h im s e lf  
was d i s s a t i s f i e d  w ith  h i s  E n g l i s h  l i f e  Table ÎTo . 1 ,  
b eca u se  i t  was founded on th e  cen su s  r e tu r n s  and d e a th s  
o f  one y ea r  o n ly ,  v i z . ,  1 8 4 1 . He t h e r e fo r e  proceeded  
to c a l c u l a t e  h i s  E n g l is h  L i f e  Table Ho. 2 on th e  cen su s  
r e tu r n s  o f  1831 and 1841 , and th e  d ea th s  o f  seven y e a r s  
1 8 3 8 -1 8 4 4 .
(b) The Humber o f  S u r v iv o r s  a t  th e  End o f  each Year.
The second  p o in t  f o r  c o n s id e r a t io n  i s  the  number 
o f  s u r v iv o r s  a t  the  end o f  each year  o f  l i f e  out o f  a  
g iv e n  number b o r n .  I t  i s  w h o lly  dependent on the c o n d i t io n s  
a f f e c t i n g  th e  p a s t ,  the number o f  s u r v iv o r s  b e in g  g r e a te r  
or  f e w e r ,  in  p r o p o r t io n  as th e  c o n d i t io n s  had been more or  
l e s s  fa v o u r a b le .
In Table V appended w i l l  b e  seen  the number of  
s u r v iv o r s  a t  each year o f  age out o f  1 ,0 0 0 ,0 0 0  m a le s ,  and 
1 ,0 0 0 ,0 0 0  f e m a le s  born in  S c o t la n d .
In th e  f o l lo w in g  t a b le s  X and XI the s u r v iv o r s  
a t  v a r io u s  ages in  S c o t la n d  1891-1900  are compared w ith  
th o s e  o f  England and W ales, London, and B r ig h to n  fo r  the  
same decennium and o f  Glasgow 1 8 8 1-1890 .
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î/iBLE X .
Male S u r v i v o r s  a t  V a r io u s  Ages ou t  o f  100 ,000 b o r n .
S c o t l a n d ,  j 
1891-1000 .  1
i
England  [ 
& Wales ! 
1891-1900 .
London 1 
1091-1900 .  1 
1
B r i g h t o n  ~j 
1891 -  1900.  '
_________________ ]
Glasgow 





100,000 1 100,000 100,000
1 85 ,6 5 6  1 82 ,861 8 1 ,5 8 8 8 3 ,1 9 4 82 ,531
2 8 1 ,1 2 8  1 78 ,467 76 ,229  ! 7 9 ,212 74 ,044
3 7 9 ,3 5 2  1 7 6 ,8 3 6 7 4 ,1 2 3  ! 77 ,503 70 ,422
4 7 8 ,2 8 1  1 7 5 ,8 2 6 7 2 ,7 9 3  1 7 6 ,4 7 2 . 68 ,231
5 7 7 ,5 5 0  i 7 5 ,0 9 3 7 1 ,8 9 8  1 7 5 ,790 66,870
10 75 ,675 7 3 ,5 2 4 7 0 ,1 5 2 7 4 ,550 63,550
15 7 4 ,4 8 1 7 2 ,631 69 ,295 73 ,785 61,799
35 7 0 ,127  ' 6 9 ,5 0 2 6 6 ,5 5 4 7 0 ,551 5 7 ,288
35 64 ,895 6 4 ,8 9 5  ' 6 1 ,742 6 5 ,7 3 2 52 ,148
45 5 7 ,8 2 2 5 7 ,807 5 3 ,471 5 8 ,260 44 ,653
55 4 7 ,6 3 7 47 ,547 4 2 ,2 2 3 4 7 ,535 34,061
55 3 3 ,0 3 3 3 3 ,281 2 7 ,7 6 4 33 ,836 31 ,211
75 1 16 ,091 1 5 ,7 7 8 1 2 ,198 17 ,655 8 ,7 1 1
85 - 3 ,6 5 1  ! 3 ,1 0 3 2 ,216 4 ,0 1 2 1 ,641
i ___ i . _______________ J __________________ J ___________________
TABLE X I .
Female S u r v i v o r s  a t V a r io u s  Ages out  o f  100 ,000  b o r n .
---------
S c o t l a n d England London B r i g h t o n Glasgbw
AGE. & Wales !
1891-1900 . 1891-1900 . 1891-1900 . 1891 -  1900. 1881 -  1890
0 100 ,000 100 ,000 100 ,000 100 ,000 1 100,000
1 8 8 ,2 1 1 85 ,963 84 ,5 6 9 8 5 ,8 9 4 i 85 ,318
2 8 3 ,7 7 6 81 ,717 79 ,415 81 ,775 77 ,188
3 8 1 ,9 4 3 8 0 ,0 7 4 77 ,269 80 ,148 73 ,566
4 8 0 ,8 4 2 7 9 ,0 0 8 7 5 ,8 8 8 79 ,173 7 1 ,4 2 4
5 8 0 ,0 5 8 7 8 ,2 5 5 74 ,9 3 6 78 ,656 69 ,992
10 77 ,995 76 ,613 7 3 ,049 77 ,2 7 2 i 66 ,865
15 ! 76 ,6 0 0 75 ,6 6 1 72 ,150 76,27% 1 65,109
25 72 ,4 2 6 72 ,591 69 ,875 74 ,273 1 60 ,108
35 66,917 6 8 ,2 7 2  . 65 ,9 4 4 71 ,045 i 5 3 ,8 0 2
45 j 60 ,275 62 ,063 5 9 ,1 9 5 65 ,449 46 ,597
55 * 51 ,647 5 3 ,897 ' 4 9 ,7 2 1 5 6 ,9 8 4 37 ,441
65 , 38 ,3 4 1 39 ,897 3 6 ,172 44 ,767 j 25 ,156
75 I 20 ,900 2 1 ,084 1 8 ,592 25 ,837 12 ,074
85 i 5 ,5 8 1 4 ,9 9 9 4 ,2 3 5 6 ,4 4 2 ; 3 ,123
1 1
The males r e a c h i n g  1 y e a r  o f  age i n S c o t l a n d  out  o
100 ,000 b o r n  exceed t h o s e - i n  England  by 2795. This  g iv e s
S c o t l a n d /
-  29 -
S c o t l a n d  an a d v a n ta g e  which  i s  s lo w ly  l e s s e n e d ,  u n t i l  a t  age 
35 th e  numbers s u r v i v i n g  i n  b o t h  S c o t l a n d  and England  a re  
e x a c t l y  t h e  same, v i z . ,  64805 m a le s .  Very much t h e  same 
can  be s a i d  w i t h  r e g a r d  t o  t h e  fem ale  s u r v i v o r s  i n  S c o t l a n d  and 
E n g la n d .  The a d v a n ta g e  h e r e  which S c o t l a n d  g e t s  i n  t h e  f i r s t  
y e a r  i s  2348, b u t  t h i s  had d i s a p p e a r e d  b e f o r e  tl ie end o f  t h e  
2 5 t h  y e a r ,  when t h e  f em a le  s u r v i v o r s  i n  England  s l i g h t l y  
ex ceed  t h o s e  i n  S c o t l a n d .  As w i l l  be showh l a t e r  on, t h i s  
g r a d u a l  a p p r o x i m a t i o n  o f  t h e  numbers e f  male and female  
s u r v i v o r s  i n  t h e  two c o u n t r i e s  i s  p r o b a b ly  due t o  an e x c e s s i v e  
d e a t h - r a t e  i n  S c o t l a n d  f ro m  P h t h i s i s  and o t h e r  T u b e rcu lo u s  
D i s e a s e s  as  compared  w i t h  E n g lan d .
From age 35 onwards i n  m ales  t h e  d i f f e r e n c e  i n  t h e  number o f  
s u r v i v o r s  i n  S c o t l a n d  and Eng land  a t  e ac h  age i s  r em ark ab ly  
s m a l l ,  t h e  d i f f e r e n c e  i n  t h e  fem ale  s u r v i v o r s  a t  t h e s e  ages  
b e i n g  a l i t t l e  m ore .  I n  S c o t l a n d  o n e - h a l f  o f  t h e  males  a r e  
dead b e f o r e  r e a c h i n g  th e  5 4 th  y e a r ,  and o n e - h a l f  o f  t h e  f e m a le s  
b e f o r e  r e a c h i n g  t h e  5 7 t h  y e a r .
London h a s  f e w e r  s u r v i v o r s  a t  e v e ry  age b o t h  f o r  males  and 
f e m a l e s ,  -  w h i l e  B r i g h t o n  has  f ew er  i n  t h e  e a r l i e r  y e a r s ,  t h e  
d e f i c i e n c y  b e i n g  m o s t ly  due t o  i t s  g r e a t e r  i n f a n t i l e  m o r t a l -  
- i t y ,  b u t  f rom  t h e  2 5 th  y e a r  t h e  male s u r v i v o r s  i n  B r ig h to n  
a t  e a ch  age ex ceed  t h o s e  i n  S c o t l a n d ,  and f rom  th e  1 7 th  y e a r  
t h e  B r i g h t o n  f e m a le  s u r v i v o r s  exceed  th o s e  i n  S c o t l a n d .
Glasgow has  a s m a l l e r  number o f  s u r v i v o r s  a t  ev e ry  age t h a n  
S c o t l a n d  as  a w hole .  As might  be e x p e c t e d ,  i t  compares 
u n f a v o u r a b l y .  A l i f e  t a b l e  f o r  Glasgow c o n s t r u c t e d  on. th e  
f i g u r e s  o f  1891-1900 would p r o b a b ly  show marked improvement ,  
a s  t h e  d e a t h - r a t e  i n  Glasgow f o r  1891-1900 was 21 .528  p e r
1 ,000  as  compared w i t h  24 .220 i n  1881-90 .
D r .  R o b e r t s o n ' s  t a b l e  b e g in d  w i t h  513 ,950  males  $.nd 486 ,050  
f e m a l e s /
do -
f e m a le s  i n  1 ,0 0 0 ,0 0 0  a t  b i r t h .  Th&t i s  t o  s a y ,  f o r  e v e r y
1 ,000  f em a le  b i r t h s  i n  1871 t h e r e  were 1057 male b i r t h s .  The 
p r e s e n t  t a b l e  b e g in d  w i t h  5 1 2 ,1 5 9  males  and 4 8 7 ,0 6 1  f e m a le s  i n  
.. 1,000,0^^0 a t  b i r t h .  For e v e r y  1 ,000  fem ale  b i r t h s ,  t h e r e f o r e ,  
i n  1891-1900 t h e r e  were 1049 male b i r t h s .
A l though  t h e r e  are more m ales  at t h e  b e g i n n i n g  o f  th e  1871 t a b le ,  
the s u r v i v o r s  a t  a l l  ages  f rom  2 onwards t o  e i g h t y - n i n e  a r e  
g r e a t e r  by t h e  1891-1900 t a b l e .  The f e m a le s  are s l i g h t l y  l e s s  
a t  t h e  b e g i n n i n g  o f  t h e  1871 t a b l e ,  b u t  t h i s  d i s p a r i t y  i n  the  
number o f  s u r v iv o r s  i s  i n c r e a s e d  a t  a lm os t  a l l  ages  i n  favour of  
t he p r e s e nt t a b l e .
I t  has  b e e n  p o i n t e d  out t h a t  t h e  p r o b a b i l i t i e s  o f  l i f e  f o r  males  
f rom  p̂ ,̂  , and f o r  f e m a l e s  f ro m  p ^  , onwards ,  a r e  s l i g h t l y  g r e a t e r  
by t h e  1871 t a b l e ,  w hich  sh o u ld  mean o f  c o u r se  t h a t  th e  d e a t h - r a t e  
o f  t h e  y e a r  1871 was low er ^  om age 52 i n  fem a les  and 53 i n  m ales  
t h a n  th e  d e a t h - r a t e  o f  t h e  t e n  y e a r s  1891-1900 . That t h e  number 
o f  s u r v iv o r s  in  t h e  p r e se n t  t a b l e  i s  g r e a te r  a t  p r a c t i c a l l y  a l l  
ages i s  due t o  t h e  f a c t  t h a t  t h e  number saved  up to  52 years  o f  
age i n  f e m a le s  and 53 i n  m a les  i s  so v e r y  much g r e a t e r  t h a n  i n  
th e  1871 t a b l e ,  t h a t  t h e  p e o p le  o f  S c o t l a n d  can  now s u p p o r t  a 
s l i g h t l y  h e a v i e r  d e a t h - r a t e  a f t e r  t h e s e  ages  , and s t i l l  have 
even  at t h e  h ig h er  ages  a preponderance of  s u r v i v o r s .
QcJ The Mean A f t e r - l i f e t i m e  o r  E x p e c t a t i o n  o f  L±f e aITPj»a
The t h i r d  p o i n t ,  i . e . ,  the Mean a f t e r - l i f e t i m e  depends 
upon t h e  a g g r e g a t e  number o f  y e a r s  l i v e d  by a p o p u la t io n  e n t e r i n g  
on any a g e ,  a t  and a f t e r  t h a t  a g e ,  and e x p r e s se s  t h e  a v e rag e  
number o f  yea rs  l i v e d  f rom  t h a t  age by the members o f  t h e  p op u la-  
- t i o n .  I t s  d u r a t i o n  may be taken as a measure o f  th e  c o n d i t i o n ^ ,  
as  t o  t h e i r  b e i n g  fa v o u ra b le  or  u n f a v o u r a b l e ,  u n d e r  which the  
p e o p le  have b e en  l i v i n g  d u r i n g  th e  y e a r s  f o l l o w i n g  any a g e .  I f  
t h e /
-  3(
t h e  c o n d i t i o n s  a r e  u n f a v o u r a b l e  t h e  d e a t h - r a t e  i s  i n c r e a s e d  and 
t h e  e x p e c t a t i o n  o f  l i f e  i s  l o w e r e d .  The b e s t  i l l u s t r a t i o n  of  
t h i s  i s  a f f o r d e d  d u r i n g  t h e  f i r s t  f i v e  y e a r s  o f  l i f e .  For  
exam ple ,  i n  S c o t l a n d  t h e  l i f e - t a b l e  b e g i n s  w i t h  512 ,150  male 
c h i l d r e n  a t  b i r t h .  Th^ a g g r e g a t e  number o f  y e a r s  l i v e d  by th o s e  
i s  2 2 , 8 9 6 ,7 5 2 .  T h e r e f o r e  t h e  mean a f t e r - l i f e t i m e  a t  b i r t h  = 
2 2 ,8 9 6 ,7 5 2
__1________-  ~ 4 4 .7 1  y e a r s  f o r  m a le s .
5 1 2 ,139
How, i n  t h e  f i r s t  y e a r  o f  l i f e  t h e  d e a t h - r a t e  i s  v e r y  l i i ^ i  so
t h a t  t h e  number b e g i n n i n g  t h e  second  y e a r  i s  4 3 8 ,6 8 1  m a le s .
The g ran d  t o t a l  o f  y e a r s  l i v e d  f rom  th e  b e g i n n i n g  of  t h e  second
y e a r  onwards i s  2 2 . 4 3 4 , 6 7 3 ,  and t h i s  number has  t o  be d i v i d e d
e q u a l l y  among t h e  4 3 8 ,6 8 1  m a le s .  T h e r e f o r e  t h e  inezm a f t e r -
2 2 ,4 3 4 ,6 7 3
l i f e t i m e  f o r  m a le s  e n t e r i n g  on t h e  second y e a r  = — - - —  ----- =
458 ,681
5 1 ,1 4  y e a r s . Comparing th e  f r a c t i o n  '^Tth
22i434^G73— i s  s e e n  t h a t  t h e  d e n o m in a to r  o f  th e  second  as
4 3 8 ,6 8 1
compared w i t h  t h a t  o f  t h e  f i r s t  i s  p r o p o r t i o n a t e l y  much more 
r e d u c e d  t h a n  th e  n u m e ra to r  o f  th e  second as compared w i t h  t h a t  
o f  t h e  f i r s t .  Thus t h e  q u o t i e n t  i s  g r e a t e r  i n  t h e  second c a s e .
The e x p e c t a t i o n  o f  l i f e ^ i s  t h e r e f o r e  low ered  by th e  e x c e s s i v e
i n f a n t i l e  m o r t a l i t y ,  b u t , as  t h i s  u n f a v o u ra b le  p e r i o d  p a r s e s ,  
t h e  e x p e c t a t i o n  o f  l i f e  goes  on i n c r e a s i n g  q n t i l  i t  r e a c h e s  a
maximum a t  t h r e e  y e a r s  o f  ag e ,  when f o r  males  i t  i s  5 3 .1 6  y e ^ r s ,  
and f o r  fOiLiales 5 4 .7 5  y e a r s .  I n  b o t h  c a s e s  a f t e r  ohe oxiird 
y e a r  i t  s t e a d i l y  d e c l i n e s ,  k e e p in g  h ig h e r ,  h o . /ev e r ,  f o r  f e m a le s  
a t  a l l  ages  t h a n  f o r  m a l e s .
The E x p e c t a t i o n  o f  l i f e  a t  each  age i n  S c o t l a n d  f o r  m a les  - i d
f 3_ ia le8 i s  shown i n  column E^ of t a b l e s  I I I  and 17 app nded .
I n  t h e  f o l l o w i n g  t a b l e s  XII  and X I I I  i s  - i v e n  t h  e x p e c t a t i o n  of  
l i f e  a t  d i f f e r e n t  ages  i n  S c o t l a n d ,  England  and Wales ,  London, 
B r i g h t o n ,  and Glasgow,
Table /
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TABLE XII  
E x p e c t a t i o n  o f  L i f e  among M a le s .
I------
S c o t l a n d  ! Eng land  j London. B r i g h t o n Glasgow
k g  es. & H ales  i !
1891-1900 . 1891-1900 .  ' 1891-1900 . 1891-1900. 1881-1890.
1 0 4 4 .7 1
i
44 .17 4 0 .9 8 4 4 .9 2  1 55 .18
1 5 5 2 .3 6 53 .5 0 51 .60 1 5 3 .9 4 4 6 .9 7
ilO 4 8 .6 0 4 9 .6 0  : 4 7 .8 4 4 9 .8 0 4 4 .3 2
il5 • i 4 4 .3 4 4 5 .1 8 4 3 .4 0 45 .2 9 4 0 .5 1
20 4 0 .4 3 4 1 .0 1 59 .1 3 41 .09 36.90
25 i 3 6 .7 5 56 .97 3 4 .9 6 3 7 .1 2 33.29
J35 ^ 2 9 .3 0 2 9 .2 2 27 .25 i 29 .45 26.06
2 2 .2 4 22 .1 5 20 .65 2 2 .5 4 19 .54
15 .85 15 .7 8 14 .76 16 .4 4 13.99
165 10 .57 10 .30 9 .7 6 ' 11 .01 9.38
75 6 .5 8 6 .1 5 5 .9 1 1 6 .49 5 .9 6
65 5 .3 8 1 5 .4 9 3 .4 8 3 .75
TABLE X III .
E x p e c t a t i o n  o f  L i f e  among Fem ales ,
Agesj











0 4 7 .4 7 4 7 .8 2 4 5 .5 3 5 0 .19 37 .70
5 5 4 .0 2 5 5 .8 2 5 5 .1 2 5 8 .5 2 4 8 .2 7
: 10 5 0 .3 9  1 51 .97 5 1 .4 9 5 4 .5 3 4 5 .4 4
15 4 6 .2 6 4 7 .59 47 .1 0 50 .2 1 41 ,59
20 4 2 .4 1 4 3 .4 4 1 42 .77 4 5 .8 2 38 .00
25 3 8 .6 3 3 9 .3 8 1 38 .4 6 4 1 .4 2 34 .60
55 31 .37 31 .53 3 0 .4 2 33 .86 28 .06
45 24 .87 24 .16 23 .29 2 5 .4 2 21.61
55 1 7 .4 2 17 .26 1 6 .7 2 18 .41 15.60
65 ! 11 .60 11 .26 11 .01 11 .98 10 .69
; 75 7 .0 5 6.70 6 .57 6 .91 6 .97
85 3 .7 5
j
3 .79 3 .79 3 .3 6 4 . 3 2
_________________ L________________
The E x p e c ta t io n  o f  L i f e  o f  Males at b i r t h  in  S cotlan d  
ex ceed s  th a t  in  England by .54  o f  a y ea r .  Of the o th er  ages  
quoted England has a g r e a te r  E x p ec ta t io n  o f  L i f e  a t  ages 5 , 10 ,  
15, 20 , 25 , and 85. In S c o t la n d ,  however, the t o t a l  number o f
-  33 -
y e a r s  l i v e d  a t  and above each of  th e se  ages  i s  g r e a t e r  t h a n  
i n  E n g la n d ,  so t h a t  t h e  low er  e x p e c t a t i o n  o f  l i f e  i n  S c o t l a n d  
a t  t h e s e  ages  i s  g r e a t l y  due t o  a l a r g e r  number o f  s u r v i v o r s  
, among whom th e  a g g r e g a t e  number of  years l i v e d  have t o  be 
d i v i d e d .  I t  h a s  a l r e a d y  b e en  p o i n t e d  out  how a h i g h  m o r t a l i t y  
d u r i n g  any y e a r  low ers t h e  e x p e c f & t io n  of  l i f e  fo r  t h e  b e g i n -  
-n in g  of  t h a t  y e a r .
The. E x p e c t a t i o n  o f  L i f e  o f  Males i n  London i s  lower  a t  a l l  
t h e  a ges  e x c e p t  a t  85 .  I n  B r i g h t o n  on th e  o t h e r  hand i t  i s  
h ig h e r  a t  a l l  t h e  ages  except a t  85 .  Glasgow shows th e  low es t  
v a l u e s  a t  a l l  t h e  ages  excep t at 85,  a t  which  age th e  E xpecta-  
- t i o n  of  L i f e  i n  Glasgow f o r  b o t h  Males and Females i s  h i g h e r  
than in  any o f  t h e  p la c e s  q u o te d .
The E x p e c ta t io n  of  L i f e  o f  Females  i n  England  ts  h i g h e r  on t o  
age 55 ,  and aga in  at 85.  From 45 t o  75 S c o t l a n d  has  t h e  h i g h -
- e r  v a l u e s .  Again t h e  low er  v a l u e s  i n  S c o t l a n d  a t  t h e  e a r l y  
ages  a r e  g r e a t l y  due t o  a la r g e r  number of  s u r v i v o r s .
As a l a r g e  City^London compares v e r y  f a v o u r a b l y  w i t h  S c o t l a n d  
i n  th e  E x p e c t a t i o n  o f  L i f e  among i t s  f e m a le s  $ t  th e  d i f f e r e n t  
a g e s ;  w h i le  B righ ton  has h i g h e r  v a l u e s  than S c o t l a n d  f o r  th e  
E x p e c t a t i o n  of  L i f e  o f  Females  a t  a l l  ages  m en t ioned  ex cep t  
75 and 85.
I n  Glasgow t h e  E x p e c t a t i o n  o f  L i f e  of  Females i s  v e r y  low as 
compared w i t h  th e  o t h e r  p l a c e s ,  -  a t  85 however i t  I s  h i g h e r  
t h a n  f o r  any of  t h e  o th e r  p l a c e s .
From t h e  above t a b l e s  i t  w i l l  be s e e n  t h a t  t h e  gen era l r u l e  
i s  t h a t  a t  a l l  ag es  f e m a le s  ehjoy a h i g h e r  e x p e c t a t i o n  of  l i f e  
t h a n  m a le s .
F i g s .  VII  and V I I I  g r a p h ic a l ly  re p r e se n t  the e x p e c t a t i o n  of  
l i f e  f o r  m ales  and f e m a le s  i n  S c o t l a n d  a t  th e  d i f f e r e n t  ages  
b o t h  f o r  t h e  L ife -T a b le  of  1871 and t h a t  o f  1801-1000,  the  
y e a r s  of  age b e i n g  r e p r e s e n t e d  a lo n g  th e  b a s e  l i n e ,  and th e  
expec t a t  i o n s /
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e x p e c t a t i o n s  a t  t l ie d i f f e r e n t  ages  b e i n g  r e p r e s e n t e d  by th e  
h e i g h t  o f  t h e  o r d i n a t e s .  T h is  v i v i d l y  d e m o n s t r a t e s  the  
immense ad v a n tag e  which  t h e  p r e s e n t  en jo y s  iver th e  p a s t .
The E x p e c t a t i o n  o f  L i f e  a t  b i r t h  by Dr.  R ob ertson 's  Table  i s  
f o r  males  39 .79  y e a r s ,  and f o r  f em a le s  42 .05  y e a r s .  The 
c o r r e s p o n d i n g  f i g u r e s  i n  th e  Table  of  1891-1900 a r e  4 4 .7 1  
f o r  m a l e s , and 4 7 .4 7  f o r  f e m a l e s .  That  i s  t o  s ay ,  males  now 
have on an  a v e r a g e  4 .9 2  y e a r s ,  and f e m a le s  5 . 4 2  y e a r s ,  more 
of  l i f e  than by t h e  t a b l e  of  1871. Up t o  43 y e a r s  of  age 
th e  E x p e c ta t io n  o f  L i f e  f o r  males  i s  g r e a t e r  a t  ev e ry  age 
by t h e  p r e s e n t  t a b l e  than by D r .  R o b e r t s o n ' s , -  a t  44 th e  
e x p e c t a t i o n s  e x a c t ly  c o in c id e ,  b e i n g  22 .92  y e a r s .  Prom 45 
onwards i n  m ales  t h e  o ld  t a b l e  p r e s e n t s  s l i g h t l y  h i g h e r  v a l u e s  
f o r  e x p e c t a t i o n  o f  l i f e .
Females  by t h e  p r e s e n t  t a b le  have a h i g h e r  e x p e c t a t i o n  o f  l i f e  
t h a n  by th e  o ld  up t o  41 y e a r s  o f  a g e , -  a t  42 t h e  v a l u e s  
p r a c t i c a l L y  c o i n c i d e , -  t h e r e a f t e r  t h e  f e m a le s  i n  t h e  o ld  t a b l e  
have a v e r y  s l i g h t l y  h i g h e r  e x p e c t a t i o n  of  l i f e  a t  e a c h  age .
I t  sh o u ld  be noted a t  t h i s  p o i n t  however ,  t h a t  b o t h  f o r  males  
and f e m a le s  i n  t h e  p r e s e n t  t a b l e  t h e  number o f  y e a r s  l i v e d  i n  
and above each  y e a r  o f  a g e ,  v i z . ,  Q, i s  g r e a t e r  a t  ev e ry  age 
t h a n  by t h e  1871 T a b le ,  and ,  i f  i n  t h e  h i g h e r  ages  th e  Expoc-  
- t a t i o n  of  L i fe ,  v i z . ,  E^ i s  g r e a t e r  by t h e  o ld  t h a n  by t h e  new 
t a b l e ,  t h i s  i s  due t o  a l a r g e r  number o f  s u r v i v o r s  a t  a l l  
ages  i n  t h e  new t a b l e .  To s t i l l  f u r t h e r  e x p l a i n  t h i s  p o iA t : -  
E =
How, Q,̂  a t  a l l  ages  by th e  new t a b l e  i s  much i n c r e a s e d ,  b u t  
i s  a l s o  much i n c r e a s e d  al a l l  ages  by t h e  now t a b l e ,  and ,  a t  
t h e  h i g h e r  ages  i s  p r o p o r t io n a te ly  more i n c r e a s e d  t h a n  q 
T h e r e f o r e ,  t h e  v a l u e s  o f  E^ a t  t h e  h i g h e r  ages  i n  t h e  new 
t a b l e  a r e  l e s s e n e d .
The 'E n g l i s h  L i f e  T a b le s  p r e s e n t  a v e r y  s i m i l a r  c a s e .  I t  was 
f o u n d /
found  t h a t  t h e  1881-1890 t a b l e  f o r  England  showed h i g h e r  
e x p e c t a t i o n s  t h a n  th e  1871-1880 t a b l e  up t o  44 y e a r s ,  a f t e r
which  t h e  l a t t e r  had s l i g h t l y  h i g h e r  v a l u e s .
D r .  Hayward, however ,  showed t h a t  when th e  f i g u r e s  of  1871
t o  1880,  1881-1890 ,  and 1891-1900 were c a l c u l a t e d  by s t r i c t l y
com parab ly  m e th o d s ,  th e  E x p e c t a t i o n s  o f  L i f e  even  a t  the
h i g h e r  ages  i n  1 8 3 1 -1 8 9 0 ,and more so i n  1891-1900^were more
f a v o u r a b l e  t h a n  i n  1871-1880.
I f  a s t r i c t  i n v e s t i g a t i o n  were i n s t i t u t e d  i n t o  t h e  f i g u r e s  
o f  1871,  and t h o s e  o f  1891-1900 f o r  S c o t l a n d ,  a l i k e  r e s u l t
would i n  a l l  p r o b a b i l i t y  be a r r i v e d  a t .
I n  so f a r  t h e n  as  a t a b l e  w i t h  su c h  a b a s i s  can  be a c c e p t e d
as  r e l i a b l e ,  t h a t  of  1871 may be t a k e n  as  a me a sure  o f  the
v i t a l i t y  of  t h e  p eo p le  of  S c o t l a n d  b e f o r e  th e  P u b l i c  H e a l t h  
Acts  had  p ro d u ced  t h e i r  e f f e c t .  The com par ison  of  th e  p r e s e n t  
w i t h  t h e  o ld  t a b l e  b e a r s  e l o q u e n t  t e s t i m o n y  t o  th e  g r e a t l y  
i n c r e a s e d  v i t a l i t y  o f  th e  p eo p le  a t  th e  p r e s e n t  t i m e .  Such 
f i g u r e s  seem w o n d e r fu l ,  when i t  i s  c o n s id e r e d  to  what an  e x t e n t  
t h e  u r b a n i s a t i o n  o f  t h e  p o p u l a t i o n  of  S c o t l a n d  has  gone on 
s i n c e  1871, and th e y  a l s o  r e n d e r  i t  h a rd  t o  b e l i e v e  t h a t  t h e r e  
i s  any r e a l  f o u n d a t i o n  f o r  t h e  c r y  abou t  P h y s i c a l  D e g e n e r a t i o n  
of  t h e  Race.
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IHQUIRY IHTO POIHTS SUGGESTED BY THE FOREGOIHG, when compared 
w ith  L i f e  T ab les  fo r  o th er  P la c e s  and P e r io d s .
I t  w i l l  be n o t ic e d  th a t  the graphic curve o f  d i s t r i b u t i o n  
o f  d e a th s  o f  m a le s  in  S c o t la n d  ( f i g .  I l l )  p r e s e n t s  two 
w ell-m ark ed  c r e s t s ,  one at a g e -p e r io d  2 0 -2 5 ,  and the o th er  
a t  6 5 -7 5 .
How, a c r e s t  a t  a g e -p e r io d  20-25 i s  q u i te  e x c e p t io n a l ,  what 
u s u a l l y  happens b e in g  a g e n e r a l  r i s e  in  the curve from the  
1 0-15  p e r io d  to th e  65-75 p e r io d .  I t  was found th a t  very  
much the same i r r e g u l a r i t y  e x i s t e d  in  the curve d i s t r i b u t i n g  
the  d ea th s  o f  f e m a le s  in  S c o t la n d  fo r  some y e a r s  b e fo r e  and 
a f t e r  1 8 70 , but in  1891-1900  the c r e s t  in te r v e n in g  between  
th e  a g e -p e r io d s  10 -15  and 65-75 had d isap p eared  in  the ca se  
o f  d ea th s  o f  f e m a le s .
An attem pt a t  the e lu c id a t io n  o f  t h i s  i r r e g u l a r i t y  has  
o ccu p ied  a c o n s id e r a b le  amount o f  t im e. T his  unusual 
f e a tu r e  i s  due to  an e x c e s s  o f  d ea th s  among m ales  in  S c o t la n d  
a t  the a g e -p e r io d  2 0 -2 5 ,  as compared w ith  2 5 -3 5 ,  so th a t  th e  
p a r a l le lo g r a m  r e p r e s e n t in g  the d e a th s  o f  m ales from a l l  
c a u se s  at 20-25  r i s e s  above th a t  r e p r e s e n t in g  the  d eaths a t  
25 to  35 , the a d d i t io n a l  a rea  above b e in g  e q u iv a le n t  to  an 
e x c e s s  o f  1459 d ea th s  a t  2 0 -2 5 .  I t  i s  t h i s  e x c e s s  which  
c a u se s  the p^ values  fo r  m ales  to  d e c l in e  to  such an e x te n t  
towards p^, from which p o in t  th ere  i s  a r i s e  to  p^, the p^ 
v a lu e s  t h e r e a f t e r  forming a r e g u la r ly  d e c r e a s in g  s e r i e s .
How to e x p la in  t h i s  e x c e s s  o f  d e a th s  among m ales a t  
20-25  in  S c o t la n d  was the problem. In the f i r s t  p la c e ,  i t  i s  
to be n o ted  th a t  the  e x c e s s  extended over the whole decennium  
1 8 9 1 -1 9 0 0 .  B e s id e s ,  t h i s  s t a t e  o f  a ‘f a i r s  i s  found to  extend  
over a c o n s id e r a b le  p e r io d ,  f o r  in  1871, on the  f ig u r e s  o f  which
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y e a r  Dr .  R o b e r t s o n  c a l c u l a t e d  h i s  t a b l e ,  and f o r  some yeabs 
b e f o r e  and a f t e r  1871 t h e  number of  d e a th s  of  Males a t  29-25 
i s  n o t  exceeded  i n  any qu inquenn ium  u n t i l  6 0 -6 5 .  The crea t  
a t  20-25 i n  t h o s e  y e a r s  was t h e r e f o r e  even  more p rom inen t  t h a n  
i t  i s  now. For y e a r s  f o l l o w i n g  1871 t h i s  prominence has  b e en  : 
g r a d u a l l y  d e c l i n i n g ,  so t h a t  t h e  number of  d e a th s  a t  20-25 i s  
found  t o  be exceed ed  a t  5 5 -6 0 ,  t h e n  a t  5 0 -5 5 ,  then  45 -5 0 ,  t h e n  
4=0-45, t h e n  35-40  as  i n  1891-1900 .  I f  the t a b l e  of  1871 had 
b e e n  done by t h e  g r a p h i c  method the v a l u e s  o f  t h e  p r o b a b i l i t i e s  
would a l s o  have r e a c h e d  a low p o in t  ab o u t  , and t h e n  f o r  
•some y ea rs  t h e  v a l u e s  would have i n c r e a s e d ,  the v e r y  u n fav o u b -  
- a b l e  p er io d  20-25 h a v in g  b ee n  p a s s e d .
Above, i t  h a s  been s&own t h a t  t h e  prominence  o f  the c r e s t  of  
t h e  g e n e r a l  d e a t h  cu rv e  f o r  m ales  i n  S c o t l a n d  a t  20-25 has 
been  g r a d u a lly  d e c r e a s in g .  This d ecreased  prominence of  
d eath s  a t  20-25 i n  males  i s  due t o  t h e  f a c t  th a t  th e  a n n u a l  
number o f  d e a t h s  a t  20-25 has r em ained  p r a c t i c a l l y  t h e  same 
s i n c e  1870,  a lth o u g h  t h e  male p o p u l a t i o n  up t o  1900 had i n -  
- c r e a s e d  f u l l y  h a l f  a m i l l i o n .  The d e a t h s  a t  t h e  q u in q u e n n ia  
55-60  and 6 0 -6 5 ,  on the o th er  hand,have i n c r e a s e d  v e r y  much 
i n  p ro p o r t io n  t o  t h e  in c r e a se  i n  p o p u l a t i o n .  The f o l l o w i n g  
t a b le  w i l l  i l l u s t r a t e  t h i s : -
Deaths o f  Males in  S co t la n d .
Y e ar .
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Had the d e a t h s  a t  20-25 i n c r e a s e d  i n  p r o p o r t i o n
‘-0  ohe p o p u l a t i o n ,  t h e n  i n  1900 th ey  would h ad- numbered about  
1 8 4 0 /
-  3 8  -
1840.  The s a v in g  i n  l i v e s  f o r  1-890' a s  compared w i t h  1870
i s  t h e r e f o r e  abou t  380 a t  t h i s  one a g e - p e r i o d .
Very much th e  same can  be made ou t  f rom a s tu d y  o f  t h e  d e a th s
of  f e m a le s  i n  S c o t l a n d  from 1870 onwards .  Thu s : -
D ea ths o f  Females  i n  S c o t l a n d .
f v e a r .
A g e - P e r io d .  ■ 
I 2 0 -2 5 .
A g e - p e r i o d . 
5 5 -6 0 .
A g e - P e r i o d . 
60—65.
1870. 1399 1315 ' 1708
j l 9 0 0 . 1239 2125 2445
1 i  -  -  ______
The f i g u r e s  f o r  f e m a le s  a re  even  more s t r i k i n g  
t h a n  f o r  m ales  a t  2 0 -2 5 ,  th e  d e a t h s  o f  f e m a le s  a t  t h i s , a g e -  
p e r i o d  b e i n g  a c t u a l l y  few er  i n  1900 t h a n  i n  1870,  a l t h o u g h  
th e  fem a le  p o p u l a t i o n  had i n c r e a s e d  f u l l y  h a l f - a -  m i l l i o n .
Had t h e  d e a t h s  o f  f e m a le s  a t  20-25 i n c r e a s e d  i n  p r o p o r t i o n  
t o  th e  i n c r e a s e  i n  p o p u l a t i o n ,  t h e y  would have numbered about  
1860.  The s a v in g  a t  t h i s  p e r i o d  t h e r e f o r e  r e p r e s e n t s  abou t  
620 l i v e s  i n  th e  y e a r  1900 as  compared w i t h  1870,
I n  1870 t h e  d e a t h s  o f  f e m a le s  a t  20-25 a re  no t  exceeded  a t  
any Quinquennium u n t i l  6 0 -6 5 .  T h is  s t a t e  o f  a f f a i r s  u n d e rg o es  
t h e  same g r a d u a l  change as  has  b e en  p o i n t e d  out  f o r  m a le s ,  on ly  
t h e  change has  gone f u r t h e r ,  so t h a t  f o r  t h e  decenniumml891 t o  
1900 t h e  g e n e r a l  d e a t h - c u r v e  f o r  f e m a le s  ascen d s  f rom  th e  
p e r i o d  10-15 t o  6 5 -75 ,  t h e r e  b e i n g  no i n t e r v e n i n g  c r e s t .
The cu rve  f o r  d e a t h s  o f  f e m a le s  i n  S c o t l a n d  h a d ,  t h e r e f o r e ,  
more c l o s e l y  a p p ro x im a te d  t o  t h a t  f o r  fem ale  d e a th s  in  
E n g lan d ,  t h a n  has  t h e  cu rve  f o r  d e a t h s  of  males  i n  S c o t l a n d  
t o  t h a t  i n  E n g lan d .  Th is  ^ r o c e s s  i s  i n  a t r a n s i t i o n  p e r i o d ,  
and w i l l  d o u b t l e s s  go on.
A cause  o p e r a t i n g  f o r  a good many y e a r s  had t h e n  t o  be sought  
f o r /
-  19  -
f o r ,  i n  o r d e r  to  e x p l a i n  t h i s  marked d e c r e a s e  i n  th e  d e a t h - r a t e  
among males  and f e m a le s  i n  S c o t l a n d  a t  2 0 -25 .  This  p /r io d  ay 
be t a k e n  t o  r e p r e s e n t  more o r  l e s s  the s t a t e  o f  a f f a i r s  i n  adjacent  
q u i n q u e n n i a .  I t  was found th a t  a l a r g e  p r o p o r t i o n  of  th e  d e a th s  
a t  t h e s e  ages  i s  due t o  P h t h i s i s  and o t h e r  t u b e r c u l o u s  d i s e a s e s .
The d e a th s  f rom  t h e s e  d i s e a s e s  i n  1870 and 1900 a re  g iv en  below 
f o r  t h r e e  q u in q u e n n ia  : -
Deaths o f  Males in  S cotlan d  from P h t h i s i s  and o ther
T u b e rc u lo u s  D is e a s e s .
f ' A g e-P er io d . [ A g e - P e r io d .  [ A g e -P e r io d .  1
'Y e a r .  20-25 I 55-60  ! 6 0 -6 5 .  !
1570. : 727 148 : 121
1900.  663 171 i a 4
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m e  d e a t h s  a t  20—25 in, 1900 have a c t u a l l y  d e c r e a s e d ,  
a l t h o u g h  th e  male p o p u la t io n  had i n c r e a s e d  f u l l y  h a l f - a - m i l l i o n ,  
mad th e  d e a t h s  f rom  a l l  T u b e rcu lo u s  D i s e a s e s  gone on i n c r e a s i n g  
f ) r o p o r t i o n a t e l y  t o  the p o p u la t io n ,  t h e r e  would have been  f u l l y  
960 c - a t h s  of  males  a t  20-25 .  There was a s a v i n g ,  t h e r e f o r e ,  i n
1900,  as  compared w i t h  1870, of about  500 l i v e s .
■ I t  h a s  a l r e a d y  b een  shown t h a t  th e  t o t a l  s a v in g  i n  male 
l i v e s  au uhe a g e —p e r i o d  20—25 i n  S c o t l a n d  i n  1900 as  compared w i th
1870 was 3 8 0 ,and now i t  i s  shown th a t  300 out  o f ^*580 were saved
by a r e d u c t io n  in  the deat% -rate from P h t h i s i s  and o th er  Tuberculous  
D i s e a s e s  i n  1900 as  compared w ith  1870.
For  f e m a le s  th e  c o re s p o n d in g  f i g u r e s  a r e : —
D eaths  o f  Females  i n  S c o t l a n d  from P h t h i s i s  and o t h e r  
T u b e rc u lo u s  D i s e a s e s .
' f e a r .
A g e - P e r io d .  ! 
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/ i ^ e - P e r i o d . 
55-60
A g e -P e r io d .  
I  6 0 -65 .
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I n /
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. I n  f e m a le s  th ere  has  been a more marked d e c r e a s e  i n  
t h e  d e a th -r a te  f rom t h e  above d i s e a s e s . t h a n  among mmles. The 
deaths a t  a l l  t h e  th r e e  p e r i o d s  a r e  m arkedly  l e s s  i n  19^0, a l -  
- th o u g h  t h e  fem ale  p o p u l a t i o n  had i n c r e a s e d  so much. I n  p r o -
i/M, tAc, 2 0 - 2  !>
- p o r t io n  to  t h e  iin  r e a s e  i n  p o p u l a t i o n  the d e a t h s / in  1900 would 
have b ee n  ab o u t  1040. T h e r e f o r e  about 460 f e m a le s  a t  20-25 a re  
saved  by t h e  d e c r e a s e  i n  d e a t h - r a t e  f rom P h t h i s i s  and o t h e r  
Tuberculous d i s e a s e s  i n  1900, as  compared w i th  1070. The p r o p e r  
- t i o n a l  d e c r e a s e  i n  d e a t h s  f rom  a l l  cau ses  among f e m a le s  air 20-25  
i n  1900 was shown to  be 620 and now i t  i s  shown t h a t  460 out of  
th e  620. a r e  saved  by a l e s s e n e d  m o r t a l i t y  f rom  P h t h i s i s ,  and 
o t h e r  T u b e rc u lo u s  d i s e a s e s .  The s a v i n g ,  t h e r e fo r e ,  i n  th e  
g e n e r a l  d e a th -r a te  o f  males an d .fem ales  a t  20-25 s in c e  1870 i s  
m o s t ly  accounted  f o r  by t h r marked s a v in g  e f f e c t e d  i n  th e  d e a th s  
f rom  tu b e rcu lo u s  d i s e a s e s  at th a t  ,p^a?iedr. What has been  sa id  
o f  t h e  p er io d  20-25 i s  a l s o  ' l a r g e l y  t r u e  of  t h e  q u in q u e n n ia  15 
t o  20 and 2 5 -5 0 .
The d e a t h s  among Males i n  S c o t l a n d  froyYi ( t k l k i s i s  and 
o th er  tu b e rcu lo u s  d i s e a s e s  were a b s tr a c te d  from the  R e g i s t r a r  
G e h e r a l ’ s re tu rn  fo r  t h e  t e n  y e a r s  1891-1900^ t o t a l  d e a th s
f o r  t h e  d i f f e r e n t  a g e - p e r i o d s  b e i n g  shown i n  th e  f o l lo w in g  t a b l e
T o t a l  D ea ths  f ro m  P h t h i s i s  and o th er  Tuberculous  
d i s e a s e s  among % ales  i n  S c o t l a n d  1891-1900 .
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I n  f i g u r e  IX i n  which the above d e a th s  from a l l  
tu b e rcu lo u s  d i s e a s e s  have been c h a r t e d  ou t  and d i s t r i b u t e d  
a c c o r d i n g /
-  41
a c c o r d i n g  t o  t h e  method a l r e a d y  d e s c r i b e d ,  th e  p a r a l l e l o g r a m  
r e p r e s e n t i n g  t h e  d e a t h s  a t  20-25 to w ers  above t h a t  a t  25-35
t h e  e x c e s s  am oun t ing  t o  1596 d e a t h s .  These more t h a n
a c c o u n t  f o r  th e  1459 d e a t n s , .  t h a t  form th e  e x c e s s  of  d e a th s
a l r e a d y  m en t io n e d  f rom  a l l  c a u s e s  a t  20-25 o v e r  25-55 (see
a l s o  f i g u r e  I ) .
The d e a t h s  f rom a l l  c a u s e s  and f rom  P h t h i s i s  and o t h e r  
t u b e r c u l o u s  d i s e a s e s  have b ee n  a b s t r a c t e d  f rom  th e  R e g i s t r a r  
G e n e r a l ’ s r e t u r n s  i n  a l i k e  zranner f o r  England  and Wales 
w i t h  t h e  f o l l o w i n g  r e s u i t : -
T o t a l  D ea ths  f rom a l l  c a u s e s  among k a l e s  i n  
Eng land  and Wales d u r i n g  th e  decennium 
1891-1900 .
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I f  t h e  above d e a t h s  were r e p r e s e n t e d  by p a r a l l e l o -  
- grams i n  th e  same way as  d e a t h s  o f  males  f rom  a l l  c a u ses  i n  
S c o t l a n d  (as i n  f i g .  I ^ t h e  a r e a  of  t h e  p a r a l l e l o g r a m  f o r  th e  age 
p e r i o d  25-35 above t h a t  f o r  t h e  age-peiijD d 20-25 would be 
e q u i v a l e n t  t o  an  e x c e s s  o f  16577 d e a t h s .
F o l lo w in g  t h i s  s t i l l  f u r t h e r ,  t h e  d e a t h s  f rom a l l  t u b e r c u l o u s  
d i s e a s e s  among m ales  i n  England f o r  th e  decennium 1891-1900 
were t a b u l a t e d  w i t h  th e  f o l l o w i n g  r e  s u i t : -
T b t a l /
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T o t a l  d e a t h s  f rom  P h t h i s i s  and o t h e r  T u b e rcu lo u s  
d i s e a s e s  among % a le s  i n  England and Wales d u r in g  
th e  decennium 1891-1900 .
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These d e a t h s  b e i n g  g r a p h i c a l l y  r e p r e s e n t e d  in  th e  same 
waÿ a s  t h e  d e a t h s  f rom  t u b e r c u l o u s  d i s e a s e s  i n  S c o t l a n d ,  i t  i s  
found  t h a t  t h e  p a r a l l e l o g r a m  r e p r e s e n t i n g  t h e  a g e - p e r i o d  25-55
r i s e s  above t h a t  r e p r e s e n t i n g  t h e  a g e - p e r i o d  20-25 . The
e x p e r i e n c e  o f  S c o t l a n d  t h e n  a t  t h e s e  two a g e - p e r i o d s ,  b o t h  w i t h  
r e g a r d  t o  d e a t h s  o f  m ales  f rom  a l l  c a u s e s  and f rom P h t h i s i s  and 
c i t h e r  t u b e r c u l o u s  d i s e a s e s ,  i s  opposed to  t h a t  of  E n g lan d ,  th e  
c o n c l u s i o n  b e i n g  t h a t  t h e  e x ce s s  of  d e a t h s  o f  males  a t  20-25 
i n  S c o t l a n d  i s  l a r g e l y  due t o  an  e x c e s s i v e  m o r t a l i t y  f rom 
P h t h i s i s  a n d - o t h e r  t u b e r c u l o u s  d i s e a s e s  a t  t h a t  a g e - p e r i o d .
Th is  l e d  t o  a c o n s i d e r a t i o n  of  t h e  p r o p o r t i o n  which 
d e a t h s  f rom P h t h i s i s  and o t h e r  t u b e r c u l o u s  d i s e a s e s  formed of  
d e a t h s  f rom  a l l  c a u s e s  a t  t h e  d i f f e r e n t  a g e - p e r i o d s  i n  S c o t l a n d ,  
as  compared w i t h  England  and W ales .  Th is  has  been  shown f o r  
b o t h  males  and f e m a le s  i n  t h e  f o l l o w i n g  t a b l e s ,  i n  which a r e  
g iv e n  (1) t h e  d e a t h s  f rom  a l l  c a u s e s .  (XC) th e  d e a t h s  f rom  a l l  
t u b e r c u l o u s  d i s e a s e s ,  and (Ht) t h e  p r o p o r t i o n  which jC) forms of  4̂).
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I t  ' s h o u ld  h e r e  be p o i n t e d  ou t  t ^ a t  th e  method of  
com par ing  t h e  p ercen tage  which  th e  d e a t h s  f rom  t u b e r c u l o u s  
d i s e a s e s  fo rm  of the d e a t h s  f rom  a l l  c a u s e s  i s  n o t  e n t i r e l y  
r e l i a b l e ,  f o r ,  even a lth ou gh  the d e a t h s  f rom  tube&culous  
d is e a s e s  r e m a in  th e  same, i f  th e r e  i s  a s h r in k a g e  o f  d e a th s  
f ro m  a l l  c a u s e s ,  o r  an  i n c r e a s e ,  t h e  p r o p o r t i o n  of  de a t  lis from 
t u b e r c u l o u s  d i s e a s e s  t o  deaths f rom a l l  c a u se s  i s  a f f e c t e d  i n  
th e  o p p o s i t e  d i r e c t i o n .  However, t h e  d if fe r e n c e s  i n  f a v o u r  of  
Eng land  a r e  so g r e a t  as  t o  s tr o n g ly  p o in t  t o  a much g r e a t e r  
m o r t a l i t y  i n  S c o t l a n d  f rom  t u b e r c u l o u d  d i s e a s e s .
The above t a b l e s  show t h a t  t h e  d e a t h s  of  Males in  
S c o t l a n d  f rom  a l l  t u b e r c u l o u s  d i s e a s e s  range  f rom  7 .5 5  p e r  
c e n t ,  o f  t o t a l  d e a t h s  a t  th e  a g e - p e r i o d  0-5  t o  a maximum of  
4 6 .4  per cen t  a t  t h e  20-25 a g e -p e r io d ,  a f t e r  which th e  p e r c e n t -  
- age  d e c l i n e s  u n t i l  a t  65-75 i t  i s  only  2 .1 ,  and s u b s e q u e n t l y  
i t  i s  even  s i r a l l e r .
I n  England t h e  range f o r  Males i s  f rom 6 .9  per cent  
o,t 0 -5  to  4 1 . 5  a t  2 0 -2 5 .  The. p ro p o rt io n  o f  d e a th s  of  males  
fx'om t u b e r c u l o u s  d i s e a s e s  t o  t o t a l  d ea t l i s  up t o  t h e  age—p e r i o d  
_ 25-35 i s  much g r e a t e r  i n  S c o t l a n d  t h a n  i n  E n g lan d ,  th e  g r e a t e s t  
d i f f e r e n c e  b e i n g  1 0 .3  p e r  c e n t ,  a t  1 5 -2 0 .  A f t e r  th e  p e r i o d  25-  
35 t h e r e  i s  a s l i g h t  p e r c e n t a g e  i n  f a v o u r  o f  S c o t l a n d .
Among Females  i n  S c o t l a n d  t h e  d e a t h s  due t o  t u b e r c u -  
—l o u s  a i s e a s e s  f rom  a g e —̂ e r i o d  5 —10 to  25—35 a r e  more nuüierous 
than among Males in  S c o t la n d ,  a f t e r  which the Males show most 
d e a th s .  In  the f i r s t  f i v e  y ea rs  o f  l i f e  the e f f e c t  on both  
se x e s  i s  p r a c t i c a l l y  the same. From f i v e  on to  t h i r t y - e i g h t  
y e a r s  o f  age f e m a le s  s u f f e r  more h e a v i l y  t h a n  m a l e s , -  t h e r e a f t e r  
t h e r e  i s  a s l i g h t  b a l a n c e  i n  favouh o f  f e m a l e s ,  ' y-,
^  n o t i c e d  t n a t  among f e m a le s  i n  S c o t l a n d  th e  p e r c e n t a g e  of  deaths  
f rom tu b e rcu lo u s  d i s e a s e s  r e a c h e s  i t s  h ig h e s t  p o in t ,  v i z . ,  5 3 .6  
p e r  c e n t ,  o f  t o t a l  death s  a t  t h e  a g e -p er io d  1 5 -2 0 , whereas 
among m ales  the h i g h e s t  p e r c e n t a g e  o f  deaths i s  a t t a i n e d  a t  
20/26 ' /
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20“ 2 o .
Prom what h as  been  s a i d  and a l s o  f rom f i g s .  IX $nd X, 
i t  w i l l  be s e e n  t h a t  the cu rve  d i s t r i b u t i n g  th e  d e a t h s  of  fem a les  
in  S c o t l a n d  f rom  t u b e r c u l o u s  d i s e a s e s  i s  m a in ta in e d  a t  a g e n e r a l l y  
h ig h e r  l e v e l  f ro m  f i v ë  y e a r s  o f  age on t o  38 t h a n  t h a t  d i s t r i b u t -  
- i n g  the '  d e a t h s  o f  m a le s .  The l a t t e r ,  however,  p r e s e n ts  a much 
more p ron o u n ced  c r e s t  a t  20-25 ,  and i t  i s  the  sudden e f f e c t  p r o -  
-duced by t h i s  on t h e  g e n e r a l  death-curve  which ca u se s  th e  p^ 
v a l u e s  t o  r e a c h  a low er  p o in t  a t  p^^ t h a n  f o r  some y e a r s  f o l l o w -  
- i n g .
The h i g h e r  m o r t a l i t y  from t u b e r c u l o u s  d i s e a s e s  among ^e-  
-males  a t  15-20 can  i n  g r e a t  p a r t  be e x p la in e d ,  by th e  v e ry  g e n e r a l  
d is tu rb a n ce  and lowered v i t a l i t y  cau sed  by t h e  e s t a b l i s h m e n t  of  
c e r t a i n  p h y s i o l o g i c a l  f u n c t i o n s  about t h i s  age .
A c o m p ar i so n  o f  the d e a t h s  o f  males  in  Scot land and 
England f ro m  a l l  tu b e r c u lo u s  d i s e a s e s  has been  shown t o  be v e r y  
u n f a v o u r a b l e  t o  S c o t l a n d . ,  ■ S t i l l  more u n f a v o u r a b l y  do t h e  d e a th s  
o f  f e m a le s  f rom  t u b e r c u l o u s  d i s e a s e s  i n  S c o t l a n d  compare w i t h  
th o se  o f  f e m a le s  i n  En g lan d .
As can  be seen  from t h e  above t a b l e s  th e  p roport ion  of  
d e a t h s  from tu b e rcu lo u s  d i s e a s e s  among f e m a le s  i n  S c o t l a n d  r a n g e s  
f rom  7 . 5  p e r  c e n t ,  o f  t o t a l  d e a t h s  a t  a g e - p e r i o d  0-5  t o  53 .6  
per c e n t ,  at  a g e -p e r io d  1 5 -2 0 .  In E n g la n d / i s  from 6 .6  per c e n t ,  
o f  t o u a l  d e a t h s  t o  4 2 . 4  per c e n t ,  a t  th e  same a g e - p e r i o d s .
S cot land  shows a f a r  g r e a t e r  percentage  of  deaths among fem ales  
xrom t u b e r c u l o u s  d i s e a s e s  r i g h t  on t o  a g e -p er io d  55-45 ,  a f t e r  whic] 
t h e r e  i s  a v e r y  s l i g h t  p e r c e n t a g e  i n  Pavout  o f  S c o t l a n d .
S c o t l a n d  t h e n ,  b o t h  as  r e g a r d s  males  anid f e m a l e s ,  up
t o  t h e  a g e -p e r io d  35-45  i s  more s e v e r e l y  a f f e c t e d  by tubercu lous
d i s e a s e s  t h a n  E n g la n d ,  and ,  w i t h  such pronounced d i f f e r e n c e s  in
^he d e a t h s  from tu b ercu lo u s  d i s e a s e s ,  i r r e g u l a r i t i e s  i n  th e  curve  
r e p r e s e n t i n g /
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r e p r e s e n t i n g  tl ie d e a t h s  f rom  a l l  c au s e s  a r e  what might  he ex p e c te d
I t  i s  t r u e  t h a t  S c o t l a n d  p r e s e n t s  a l a r g e r  number o f  
s u r v i v o r s  t h a n  Eng land  out of  a g iv e n  number born,  a t  each  y e a r  of  
l i f e  up t o  t h e  3 5 t h  y e a r  i n  m ales .and  t o  abou t  th e  25th y e a r  in  
f e m a l e s ,  but uh is  i s  e n t i r e l y  due t o  th e  immense^lio.i i d l o  S c o t l a n d  
: r e c e i v e s  d u r i n g  t h e  f i r s t  y e a r  of  l i f e .  So much l e s s  i s  th e  
I n f a n t i l e  m o r t a l i t y  i n  S c o t l a n d  than i n  E n g lan d ,  t h a t ,  as  compared 
w i t h  E n g la n d ,  t h e r e  a r e  saved  during t h e  f i r s t  y e a r  of  l i f e ,  out  
o f  1 ,0 0 0 ,0 0 0  o f  ea c h  sex  a t  b i r t h  S7,9b0 a d d i t i o n a l  m a le s ,  and 
82,480 a d d i t i o n a l  f e m a l e s ,  who thus e n t e r  on t h e i r  second year of 
l i f e .
The gap i n  t h e  number o f  s u r v i v o r s  a t  each  age i s  g r a d -  
- u a l l y  l e s s e n e d  u n t i l  t h e  numbers f o r  Eng land  a r e  l e v e l  w i t h  
t h o s e  f o r  S c o t l a n d ,  a t  age 35 in  t h e  case  o f  m a l e s ,  and abou t  
age 25 i n  the ca se  o f  f e m a l e s ,  a lthough  th e  t o t a l  y e a r s  l i v e d  
up to  t h i s  p e r i o d  a r e  o f  c o u r se  g r e a t e r  i n  S c o t l a n d .
The g r a d u a l  l e s s e n i n g  o f  t h e  a d v a n ta g e ^  g a in e d  by 
S c o t l a n d  a t  t h e  b e g i n n i n g  o f  l i f e ,  i s  r e a d i l y  e x p l a i n e d  by th e  
g r e a t e r  p r e v a l e n c e  of  t u b e r c u l o u s  d i s e a s e s .  Could t h e  m o r t a l i t y  
f rom  t h e s e  d i s e a s e s  be r e d u c e d  even to  th e  same l e v e l  a s  i n  
E n g la n d ,  t h e n  S c o t l a n d  a t  ever# age would p r e s e n t  a g r e a t e r  number 
o f  s u r v i v o r s  out o f  a g iv e n  number born, even a l t h o u g h  th e  p ro-  
- b a b i l i t ÿ e s  o f  l i f e  i n  th e  two c o u n t r i e s  f rom p, onwards might  
rem ain  much the same. The mean a f t e r - l i f e t i m e  a t  b i r t h  would 
be much enh an ced ,  as  t h e  grand a g g r e g a t e  o f  y e a r s  l i v e d  would be 
g r e a t l y  i n c r e a s e d .  The g rea t  advantage at any age from one year  
onwards would be s e e n  i n  t h e  number o f  su r v iv o r s  and i n  t h e  t o t a l  
y e a r s  l i v e d  by th ose  e n t e r i n g  on t h e  ag e .
The mean a f t e r - l i f e t i m e  from Ê  onwards might  be much
th e  same i n  S c o t l a n d  and E n g lan d ,  a s .  a l t h o u g h  th e  t o t a l  y e a r s
l i v e d  a t ,  and beyond, any age in  S c o t l a n d  would be g r e a t e r  t h a n  
i n /
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i n  E n g la n d ,  th e y  would r e q u i r e  t o  be d i v i d e d  among a l a r g e r  
numb8r  of  s u r v i v o r e .
L iv e s  saved  a t  an e a r l y  p e r i o d  have a much g r e a t e r  
e f f e c t  i n  i n c r e a s i n g  the  mean a f t e r - l i f e t i m e  a t  b i r t h  t h a n  th o se  
saved  a t  a l a t e r  p e r i o d  o f  l i f e ,  as  i t  i s  p o s s i b l e  f o r  t h e  fo rm er  
t o  add a g r e a t e r  number o f  y e a r s  t o  t h e  a g g r e g a t e  number of  
y e a r s  l i v e d  t h a n  t h e  l a t t e r  can be e x p e c t e d  t o  do.
The p r e s s i n g  q u e s t i o n  t h e n  f o r  t h o s e  i n t e r e s t e d  i n  P u b l i c  H e a l t h  
i n  S c o t l a n d  i s  how t o  improve t h e  d e a t h - r a t e  f rom  P h t h i s i s  and 
o t h e r  t u b e r c u l o u s  d i s e a s e s ,  and so m a i n t a i n  t h e  advan tage  d e r iv e d  
f rom  a c o m p a r a t i v e l y  low i n f a n t i l e  m o r t a l i t y .  Hot t h a t  the  
i n f a n t i l e  m o r t a l i t y  i n  S c o t l a n d  i s  q u i t e  s a t i s f a c t o r y ,  as  can 
be shown f rom  t h a t  o f  s e v e r a l  o f  t h e  l a r g e  towns d u r in g  t h e  t e n  
y e a r s  1892-1901 ,  à .  g . ,
1 8 9 2 -1 9 0 1 .
Glasgow, .............................  149 p e r  1 ,000 r e g d .  b i r t h s .  .
E d in b u r g h ,  ........................  143 " "
Dundee,  .......... .....................  177 " "
A berdeen ,  ........................... 146 " "
These a l l  compare v e ry  b a d l y  w i t h  S c o t l a n d  t a k e n  as  a w ho le ,  
which f o r  t h e  decennium 1891-1900 shown a g e n e r a l  i n f a n t i l e  
m o r t a l i t y  o f  127 .93  p e r  1 ,000  r e g i s t e r e d  male and fem ale  b i r t h s .  
I t  may be e x p e c t e d  t h a t  th e  l a r g e  towns u n d e r  improved h y g i e n i c  
c o n d i t i o n s  w i l l  show a marked d e c r e a s e  i n  i n f a n t i l e  m o r t a l i t y .
I t  s h o u ld  be remembered, t o o ,  t h a t  i f  the  g e n e r a l  d e a t h - r a t e  
from t u b e r c u l o u s  d i s e a s e s  c o u ld  be lo w e re d ,  th e  f i r s t  y e a r  o f  
l i f e ,  which  has  by f a r  t h e  l a r g e s t  number of  d e a t h s  f rom th e s e  
d i s e a s e s ,  might  be c o n f i d e n t l y  e x p e c t e d  t o  p a r t i c i p a t e  i n  th e  
improvement ,  and t h u s  t h e  i n f a n t i l e  m o r t a l i t y  would be s t i l l  
fu  r t h e  r  1owered.
The p ro b le m  of  how to  d e c r e a s e  the  d e a t h - r a t e  f rom  
t u b e r c u l o u s  d i s e a s e s  i s  wor thy  th e  b e s t  e f f o r t s  o f  p r i v a t e  ' 
i n d i v i d u a l s /
49 -
i n d i v i d u a l s  and a l s o  of  coTninunities . That  such  nu mbers, as , 
have been  shown, e s p e c i a l l y  of  those  in  the e a r l i e s t  years  o f  
l i f e ,  o f  a d o l e s c e n t s ,  and o f  young a d u l t s ,  s h o u ld  succumb 
y e a r l y ,  i s  a n a t i o n a l  c a l a m i t y .  I f ,  as  has  b e e n  o f t e n  s a i d ,  
th e  l i v e s  o f  the people  fo rm  t h e  most v a l u a b l e  a s s e t  of  t:,ie 
s t a t e ,  m ight  i t  n o t  prove a p r o f i t a b l e  i n v e s tm e n t  f o r  th e  s t a t e  
t o  g r a p p l e  w i t h  t u b e r c u l o u s  d i s e a s e s ,  which have been  shown 
t o  be n o t  only  c u r a b l e  b u t  p r e v e n t a b l e .  At p r e s e n t  a l l  t h e  
o u t la y  n e c e s sa r y  t o  rear and ed u c a te  q u i t e  a l a r g e  p ro p o rt io n  
o f  t h e  p o p u l a t i o n  g iv e s  no r e t u r n ,  and many young and v a l u a b l e  
l i v e s  are l o s t  t o  t h e  s t a t e  a t  th e  v e ry  b e g i n n i n g  of  t h e i r  
most p r o d u c t i v e  and u s e f u l  p e r i o d .
At a t im e  when the p eo p le  have awakened t o  a sense  of  t h e i r  
d u ty  w i t h  r e g a r d  t o  tu b e rc u lo u s  d i s e a s e s ,  i t  seems d e s i r a b l e  
t h a t  t h e  e f f e c t s  o f  t h e s e  sh o u ld  be p l a c e d  on an e x ac t  b a s i s  
f o r  f u t u r e  c o m p a r i so n .  The p r e s e h t  r a v a g e s ,  however ,  a r e  
q p t  t o  b u l k  so l a r g e l y  i n  p e o p l e ' s  v iew  t h a t  t h e y  f o r g e t  t h e  
g r e a t  improvement (p ro b a b ly  about  50 p e r  c e n t . )  which has  
occurred i n  th e  d e a t h - r a t e ,  f rom  tu bercu lo u s  d i s e a s e s  d u r in g  
t h e  l a s t  s i x t y  y e a r s .  Th is  g r a d u a l  decrease  i n  m o r t a l i t y
has b e e n  most marked s in c e  t h e  p a s s i n g  of  the  Publ ic  H e a l t h  
A c t s ,  and has  gone on a l o n g s i d e  the g r a d u a l l y  improving con-  
- d i t i o n s  of  th e  w ork ing  c l a s s e s  as t o  l a b b u r ,  h ousing ,  fo o d ,  
and e d u c a t i o n .  A great  im petus  in  t h e  r i g h t  d i r e c t i o n  was 
g iv e n  by Koch's d i s c o v e r y  i n  1882 of  th e  Tubercle  B a c i l l u s  
as  t h e  cau se  o f  t u b e r c u l o u s  d i s e a s e s .  T h is  d i s c o v e r y  has  
e n a b le d  t h e  treatment of  t h e s e  d i s e a s e s ,  and a l s o  the  p reven t ive  
m e a s u re s ,  t o  be p l a c e d  on a t h o r o u g h l y  s c i e n t i f i c  b a s i s .
I n  any co m p ar i so n ,  t h e r e f o r e ,  of  t h e  fu tu re  w i t h  the  
p r e s e n t  s t a t i s t i c s  w i t h  r e g a r d  to  t u b e r c u l o u s  d i s e a s e s ,  i t  
s h o u ld  be remembered t h a t  th e  com par ison  i s  w i th  a t ime when 
a l r e a d y /
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a l r e a d y  th e  e f f e c t s  o f  t h e s e  d i s e a s e s  have b e e n  g r e a t l y  
a m e l i o r a t e d .
P ro b a b ly  th e  b e s t  way of  e s t a b l i s h i n g  an e x a c t  means of  com- 
- p a r i n g  th e  f u t u r e  w i t h  th e  p r e s e n t ,  as  t ô  t u b e r c u l o u s  d i s e a s e s ,  
i s  t o  c o n s t r u c t  a L i f e - T a b l e  r e p r e s e n t i n g  the  e f f e c t s  only  of  
P h t h i s i s  and o t h e r  t u b e r c u l o u s  d i s e a s e s  i n  r e d u c i n g  th e  r a n k s  
f rom y e a r  t o  y e a r  o f  a g iv e n  nu..iber b o r n .  So f a r  as known theis 
i s  no p r e v i o u s  work on e x a c t l y  s i m i l a r  l i n e s ,  a l t h o u g h  Dr.  
Hayward has  c o n s t r u c t e d  t a b l e s  f o r  En g lan d ,  i n  which  t h e  d e a th s  
f rom  t u b e r c u l o u s  d i s e a s e s  and th o s e  f rom a l l  o t h e r  c au s e s  a re  
g iv e n  s e p a r a t e l y .
The im p o r ta n c e  o f  t h e  s u b j e c t  seemed t o  j u s t i f y  th e  l a b o u r  
e n t a i l e d ,  and s u c h  a L i f e - T a b l e ,  as  has  b e en  i n d i c a t e d ,  h a s  
b e en  c o n s t r u c t e d  f o r  S c o t l a n d  f o r  th e  decennium 1891-1900,  
i n  much th e  same way as  th e  g e n e r a l  L i f e - T a b l e ,  t h e  d i f f e r e n c e  
b e i n g  t h a t  on ly  t h e  d e a t h s  f rom  P h t h i s i s  and o t h e r  t u b e r c u l o u s  
d i s e a s e s  r e g i s t e r e d  d u r i n g  th e  decennium a re  c o n s id e r e d  as 
c a u s e s  of  d e a t h .  The d i s t r i b u t i o n  o f  th e  t o t a l  l i v e s  a t  
r i s k  d u r i n g  t h e  t e n  y e a r s  f o r  each  a g e - p e r i o d  has  a l r e a d y  been  
a cc o m p l i sh e d  f o r  t h e  g e n e r a l  L i f e - T a b l e ,  so t l i a t  , i t  on ly  rem ains  
t o  d i s t r i b u t e  t h e  d e a t h s  f rom  a l l  t u b e r c u l o u s  d i s e a s e s  d u r in g  
th e  decennium.  Th is  i s  done by t h e  g r a p h ie  method, as  i s  
shown i n  f i g .  IX f o r  m ales  and f i g .  X f o r  f e m a l e s .
These two c u rv e s  d i s t r i b u t e  th e  d e a t h s  only  t o  t h e  end o f  the  
7 4 t h  y e a r ,  as  a f t e r  t h i s  age th e  p r o b a b i l i t y  o f  l i v i n g  a y e a r  
a p p r o x im a te s  so c l o s e l y  t o  u n i t y  t h a t  th e  chance o f  d y ing  f rom 
t u b e r c u l o u s  d i s e a s e s  i s  somewhat r e m o te ,  b e in g  i n  f a c t  l e s s  
t h a n  1 i n  1 ,0 0 0 .  The numbers r e s u l t i n g  f rom  th e  d i s t r i b u -  
- t i o n  a r e  g iv e n  i n  t a b l e  VI appended .
The c e n t r a l  p o p u l a t i o n s  h a v in g  b ee n  a l r e a d y  o b t a i n e d  i n  t h e
g e n e r a l  L i f e - T a b l e  f o r  e ac h  y e a r  of  l i f e  from p t o  P , and
uiie d e a t h s  f rom t u b e r c u l o u s  d i s e a s e s  f o r  th e  c o r r e s p o n d i n g  
y e a r s /
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y e a r s  h a v in g  now b e en  a l s o  c a l c u l a t e d  by th e  g r a p h i c  method
of  i n t e r p o l a t i o n ,  t h e  p v a l u e s  f rom  p t o  p nun r o t  as
b e f o r e .  P̂  , P , , p̂  ^  P . have b e en  c a l c u l a t e d  by tlie
me o nod advo^a^ed  a y Dr .  iîaywuj.'d, as  shovm i n  th e  c o r r e s p o n d in g
p r o b a b i l i t i e s  i n  t h e  g e n e r a l  L i f e - T a b l e .  The p column,
t h e r e f o r e ,  has  o n ly  been  t a k e n  as  f a r  as  p , a n d ü L t  column
li. r-
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I n  Tab le  V II  appended i t  w i l l  be n o t i c e d  i n  th e  f i r s t  p l a c e  
t h a t  t h e  p r o b a b i l i t y  a t  b i r t h  o f  l i v i n g  a y e a r  i s  lower  t h a n  
a t  any s u c c e e d i n g  age f o r  b o t h  males  and f e m a l e s .  Th is  
shows t h e  enormous number o f  d e a th s  f rom  t u b e r c u l o u s  d i s e a s e s  
d u r i n g  t h e  f i r s t  y e a r  o f  l i f e .  Here i t  may be p G in te d  out  
t h e r e f o r e ,  t h a t ,  i f  t u b e r c u l o u s  d i s e a s e s  co u ld  be e n t i r e l y  
e r a d i c a t e d ,  c h i l d r e n  i n  th e  f i r s t  y e a r  of  l i f e  would be b e n e -  
- f i t e d  most of  a l l ,  and i n f a n t i l e  m o r t a l i t y  would be th u s  
g r e a t l y  lo w e r e d .  The p^column f o r  m ales  forms a  r e g u l a r l y  
a s c e n d i n g  s e r i e s  f rom  p  ̂ t o  g . T h e r e a f t e r  t h e r e  i s  a 
s l i g h t  annuo.l d e c l i n e  t o  p^  ̂ , a f t e r  which th e  v a l u e s  o f  th e
p r o o a u i l i t i e 3 a g a i n  go on i n c r e a s i n g  eac h  y e a r .
ITov/ i n  t h e  g e n e r q l  L i f e —Table  f o r  S c o t l a n d  i t  has  betn 
n o t i c e d  t n a t  i n ' t h e  c a se  of  m ales  t h e r e  i s  a d e p r e s s i o n  a t  o 
c o n s e q u e n t  on t h e  i n c r e a s e d  m o r t a l i t y  a t  th e  a g e - p e r i o d  2h-25 .  
M oreover ,  t h e r e  i s  a r i s e  i n  t h e  v a l u e s  f rom  p t o  p f o r  
M a le s .  The amount o f  th e  r i s e  i s  as  f o l l o w s : -  
P^ = .9929123
 P,j  ̂ ^P^992ô085______
. .  I n c r e a s e d  v a l u e  =. .0005039 i n  t h e  g e n e r a l  L i f e - T a b l e .
B u t ,  t h e  d i f f e r e n c e  i n  th e  c o r r e s p o n d i n g  v e l u e s  o f  t h e  L i f e -  
Table  i n  which o n ly  t u b e r c u l o u s  d i s e a s e s  a re  c o n s id e r e d  i s  as  
f o l l o w s  : -
-  .9968937
p = .9965666  _________________
I n c r e a s e d  v a l u e  = .0005271.
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The second  d i f f e r e n c e  i s  more t h a n  th e  f i r s t ,  and t h e r e f o r e
t-ie i n c r e a s e  i n  t h e  second  case  f rom  p t o  p more th a n
24 Z6
a c c o u n t s  f o r  t h a t  i n  th e  f i r s t .
The c o n c l u s i o n  t h a t  has  b e en  a r r i v e d  a t  f rom a l l  t h e  f i g u r e s  
and c o n s id e r a t i o n s  i s  t h a t  i t  i s  most p ro b a b le  t h a t  t h e  c r e s t  
i n  th e  c u rv e  of  d i s t r i b u t i o n  of  d e a t h s  of  males  a t  20-25 i s  due 
t o  an e x c e s s  of  d e a t h s  a t  t h a t  p eriod  from tu b e rcu lo u s  d i s e a s e s ,  
an e x c e s s  which  has  b ee n  shown t o  be d e c r e a s i n g  s in c e  1870,  so 
t h a t  t h e  curve  o f  d i s t r i b u t i o n  ofl d e a t h s  o f  m ales  i n  S c o t l a n d  
i s  f a s t  a p p r o x i m a t i n g  t o  t h a t  i n  E n g la n d .  I t  was shown t h a t  
th e  cu rv e  f o r  d e a t h s  o f  f e m a le s  i n  S c o t l a n d  i n  1870 and f o r  
some y e a r s  a f t e r  p r e s e n t e d  much th e  same i r r e g u l a r i t y , b u t  t h a t  
i n  t h e  c a s e  o f  f e m a le s  t h i s  i r r e g u l a r i t y  has  d i s a p p e a r e d ,  so t h a t  
t h e  p v a l u e s  f o r  f e m a le s  fo rm  a s e r i e s  q u i t e  s i m i l a r  t o  t h a t  
f o r  f e m a l e s  i n  E n g lan d .
I f  t h e  above c o n c l u s i o n  be c o r r e c t ,  t h e  r a te  o f  d e c r e a s e  i n  t h e
c r e s t  a t  20-25 of  t h e  curve r e p r e s e n t i n g  th e  d e a t h s  o f  males
f rom  a l l  c a u s e s  may be taken as  a k in d  of  measure  of  th e  d i m i n i s h -
~ed m o r t a l i t y  f rom  t u b e r c u l o u s  d i s e a s e s  among m a les  i n  S c o t l a n d .
The v a l u e s  i n  th e  p colurmi (Tab le  VII  appended) f o r
f e m a le s  f rom  p̂  t o  p  ̂ a r e  h i g h e r  than t h e  c o r r e s p o n d i n g  v a l u e s
f o r  m a l e s .  From p̂_ t o  t h e  v a l u e s  f o r  males  a re  h i g h e r ,  thus
showing at  ages  5 -19  a g r e a t e r  havoc among f e m a le s  t h a n  among
m a le s .  A l th o u g h  th e  d e a t h - r a t e  among f e m a le s  from t u b e r c u l o u s
a i s e a s e s  a t  20-25 i s  s t i l l  h i g h ,  i t  i s  exceeded by t h a t  o f  m a le s ,
and t h i s  i s  shown by the p r o b a b i l i t i e s  f o r  males from o to  n
"20
oe.i.ng l o e r  t h a n  for" f e m a l e s .  From p t o  j-- t h e  v a l u e s  f o r  
- ja le* ar@, a g a i n  s l i g h t l y  g r e a t e r .  From th e  5 9 th  y e a r  o f  age
onwards tn e  p r o b a b i l i t y  o f  f e m a le s  l i v i n g  a y e a r  f rom each  yecLi* 
o f  age m a i n t a i n s  a s l i g h t l y  h i g h e r  l e v e l  t h a n  does t h e  c o r r e s p o n d ­
in g  p r o b a b i l i t y  f o r  m a l e s .  These p r o b a b i l i t i e s  f o r  males  and 
f e m a l e s /
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fe m a le s  have been a p p lie d  to  1 ,0 0 0 ,0 0 0  born o f  each s e x ,  the  
number o f  s u r v iv o r s  a t  each year o f  age b e in g  shown in  Table 
VII appended.
The s u r v iv o r s  out o f  1 ,0 0 0 ,0 0 0  born o f  each sex  a t  s e v e r a l  ages 
a re  compared in  the f o l lo w in g  t a b l e : -
TABLE VIV. miMBER OE SURVIVORS OUT OE 1 ,0 0 0 ,0 0 0  BORN. 
( P h t h i s i s  and o th e r  Tuberculous D is e a s e s  a lon e  b e in g  considered  
as Causes o f  D e a t h ) .
Age . M a le s . E em ales .
0 . 1 ,0 0 0 ,0 0 0 1 ,0 0 0 ,0 0 0
5 . 980 ,961 983 ,386
1 0 . 975 ,759 977 ,171
1 5 . 971 ,4 7 6 969 ,526
20 . 96 0 ,755 956 ,1 3 2
25 . 945 ,522  » 942 ,700
35 . 917 ,887 913 ,762
45 . 8 9 1 ,463 889 ,976
55 . 868 ,557 875,503
65 . 849 ,190 865 ,013
7 5 . 8 3 7 ,2 4 3 857,947
There i s  a g r e a te r  number o f  fem ale s u r v iv o r s  r ig h t  
on to  the end o f  the  12th  y e a r .  This  r e s u l t  i s  due to the  
sa v in g  e f f e c t e d  by the c o n d i t io n s  b e in g  more fa v o u ra b le  f o r  
fe m a le s  than fo r  m ales during the f i r s t  fou r  y e a r s  of l i f e .  
A fte r  t h i s  p e r io d ,  however, the g r e a t  t i d e  o f  tu b ercu lou s  
d i s e a s e s  s e t s  in  e a r l i e r  fo r  fe m a le s ,  so th a t  the advantage  
g a in e d  over m ales in  the  f i r s t  fou r  y e a r s  i s  g ra d u a lly  l o s t ,  
u n t i l  a t  th e  t h ir t e e n t h  y ear  th e  m ales  show the la r g e r  number 
o f  s u r v iv o r s .  Erom the 1 3 th  to the end o f  the 46th year the  
male s u r v iv o r s  a t  each age exceed  the  fe m a le .  T h erea fter  the  
fem ale  s u r v iv o r s  a t  each age are in  e x c e s s  o f  the m ale .
I f ,  th en , tu b e r c u lo u s  d i s e a s e s  a lone be co n s id ere d  as  
ca u ses  o f  d e a t h , t h e i r  e f f e c t ,  as deduced from the  f ig u r e s  o f  
1891 to  1900^in  th in n in g  the ranks o f  1 , 0 0 0 , 0 0 0  o f  each sex  
from b i r t h  on to  75 y e a r s  o f  age , i s  th a t  8 3 7 ,243  m ales and 
857 ,947  fe m a le s  s u r v iv e .  In o th er  words, the deaths o f  m ales  
and fe m a le s  up to  75 y e a r s  o f  age would be 162 ,757  and 142 ,053  
r e s p e c t i v e l y  out o f  1 ,0 0 0 ,0 0 0  o f  each sex  at b i r t h .
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CONCLUglOH.
To r e v e r t  to  th e  f i g u r e  w ith  which t h i s  paper s t a r t e d  (viz;  
the l i k e n i n g  o f  a l i f e  t a b l e  to  a b u s i n e s s  m an's ta k in g  s to c k )  
i t  may b e  c la im e d  t h a t  th e  la b o u r  o f  th e  p r e s e n t  en q u iry  i s  more 
than r e p a id  by th e  l i g h t  w hich  i t  throw s on c e r t a i n  in g r e d ie n t »  
of th e  c o u n t r y ' s  s t a t i s t i c s ,  -  i n g r e d i e n t s  w hich can o n ly  be  
s tu d ie d  when t h e  l i f e - t a b l e  method o f  s t o c k - t a k i n g  i s  em ployed.
I t  i s  a s  th ough  a l a r g e  b u s i n e s s  c o n c e r n ,  h a v in g  in  the b u lk  a  
s a t i s f a c t o r y  b a l a n c e ,  had b y  c r i t i c a l  e x a m in a t io n  d is c o v e r e d  a  
p a r t ic u la r  d ep artm en t a c t i n g  a s  a so u r c e  o f  l o s s  or  o f  d im in is h in g  
p r o f i t » ,  th u s  i n d i c a t i n g  a t  once th e  p o i n t  a t  which more energy
and economy a re  n e e d e d .
F o r t u n a t e ly  in  t h i s  c a s e  t h e r e  i s  ev e r y  inducem ent to  sup p ly  
the f r e s h  e n e r g y  and e v e r y  p rom ise  o f  s e c u r in g  the  d e s ir e d  economy 
for  th e  f i g u r e s  p o i n t  c l e a r l y  to  th e  p a r t i c u l a r  departm ent which  
has in  the  p a s t  p e r m it t e d  a d i s p r o p o r t io n a t e  le a k a g e  o f  v i t a l i t y .
I t  happens to o  t h a t  d u r in g  th e  I n t e r v a l  b etw een  the p e r io d  to  which  
th e se  f i g u r e s  r e l a t e  and t h e  p r e s e n t  t im e a c o n t in u o u s  and 
i n c r e a s in g  amount o f  a t t e n t i o n  h a s  been  p a id  to  th e  very  s u b je c t  
which h a s  b e e n  shown b y  t h i s  com p arative  s tu d y  o f  l i f e  t a b l e s  
to be th e  m ost p r o m is in g  d i r e c t i o n  f o r  f r u i t f u l  e f f o r t  v i z ,  
the cru sa d e  a g a i n s t  t u b e r c u l o s i s .  I t  i s  f a i r l y  s a fe  to  p r e d i c t  
th a t  When th e  l i f e  t a b le  f o r  th e  c u r r e n t  decade comes to  be worked  
out th e r e  w i l l  b e  b ro u g h t  to  l i g h t  a v e r y  n o t a b le  improvement 
in  t h i s  d ep a rtm en t o f  s t a t i s t i c s  and an a d d i t i o n a l  i n c e n t i v e  to  
fu r th e r  e f f o r t s  a t  r e s t r i c t i o n  u n t i l  in  f u tu r e  l i f e  t a b l  
i r r e g u l a r i t y  to  w hich a  la r g e  p a r t  o f  t h i s  paper h a s  been  d ev o ted
w i l l  c e a s e .
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T a b l e  I I  (Appended).— Total Number o f  Lives at R isk an d  Deaths 
(1891-1900), DistribiUed.









































































































































































































































































































T a b l e  I I I  ( A p p e n d e d ) . — L i f e - T a b l e  f o e  S c o t l a n d .
M ortality in  the Ten Years 1891-1900. 
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T a b l e  I V  (Appended).- L i f e - T a b l e  f o r  S c o t l a n d ,  
M ortality in the Ten Years 1891-1900. 

















or Years of 
Life Lived, 
in and above 





0 ..... 57,512 487,861 449,695 23,160,931 47 4 71 ..... . 21,635 430,349 419,531 22,711,236 52-772 ..... 8,944 408,714 404,242 22,291,705 54 5 t
3 ..... 5,372 399,770 397,084 21,887,463 54 754 3,825 394,398 392,486 21,490,379 54-49
5 ....... 2,646 390,573 389,250 21,097,8"3 54-026 ...... 2,278 387,927 386,788 20,708,643 53-38
7 ...... 1,955 385,649 384,671 20,321,835 52-708 ...... 1,710 883,694 382,839 1H,937,184 51 96
9 ,, , 1,474 381,9*4 381,247 19,554,345 51-19
10 ..... 1,376 380,510 379,822 19,173,098 50-8911 ...... 1,838 379,134 378,465 18 793,276 49 5712 ...... 1,336 877,796 377,128 18,414 811 48-74
13 ....... 1,351 376,460 375,785 18,037.683 47-9114 1,406 375,109 374,406 17,661,898 47-08
15 ...... 1,739 373,703 372,833 17,287,492 46-2616 ...... 1,875 371,964 371,027 16,914,659 45-4717 ...... 1,938 370 089 369,120 16,543,632 44-7018 ...... 1,988 368,1,1 367,157 16,174,512 43-93
19 2,028 366,163 365,149 15,807,355 43-17
20 ...... 2,062 364,135 363,104 15,412,206 42-41
21 ....... 2,102 362,073 361,022 15 079,102 41-65
22 ..... 2,146 359,971 358,898 14,718,080 40-89
23 ...... 2,211 357,825 356,719 14,359,182 40-13
24 2,276 355,614 354,4:6 14,002,463 39-38
25 ...... 2,314 353.338 352,181 13,647,987 38-63
26 ...... 2,349 351,024 349,850 13,295,806 37-88
27 ...... 2,403 348,675 347,471 12,945.956 37-13
28 ....... 2,533 346,267 345,000 12,598,485 36-38
29 2,673 343,734 342,398 12,253,485 35-65
30 ...... 2,778 341,061 339,672 11,911 087 34-92
31 ..... 2,800 338,283 336,853 11.571,415 34-21
32 ....... 2,933 335,423 333,956 11.234,562 33-49
33 ...... 2,989 382,490 330,996 10,900,606 32-78
34 3,035 329,501 327,983 10,569,610 32-08
35 ....... 3,071 326,466 324,931 10,241,627 31-37
36 ....... 3,107 323,395 321,841 9,916,696 30-66
37 ...... 3,141 320,288 318,718 9,594,855 29-96
38 ....... 3,175 317,147 315,559 9,276,137 ' 29-25
39 3,211 313,972 312,367 8,960,578 28-54
40 ...... 3 251 310,761 309,135 8*648,211 27-8341 ...... 3,292 307,510 305,864 8,339,076 27-12
42 ...... 3,338 304,218 • 302,549 8,033,212 26-41
43 ...... 3,386 300,880 299,187 7,730,663 25-69
44 3,432 297,494 295,778 7,431,476 24-98
45 ...... 3,488 294,062 292,318 7,135,698 24-27
46 ...... 3,574 290,574 288,787 6,843,38) 23-55
47 ...... 3,711 287,000 285,145 6,554,593 22-84
48 ....... 3,864 283.289 281,357 6 269.448 22-13
49 4,057 279,425 277,396 6,988,091 21-43
50 ....... 4,263 275,368 273,237 5,710,695 20-74
51 ....... 4,474 271,105 268,868 5,437,458 20-06
52 ....... 4,683 266,631 264,289 5,168,590 19-38
53 ....... 4,886 261 948 259,505 4,904,301 18-72
54 5,096 257,062 254,514 4,644,796 18-07
55 ....... 5,293 251,966 249,320 4,390,282 17-42
56 ....... 5,506 246,673 243,920 4,140,962 16-79
57 ....... 5,7c8 241,167 238,313 3,897,042 16-16
58 ...... 5,919 235,459 232,499 3,658,729 15-54
59 6,173 229,540 226,454 3,426,230 14-93
60 ....... 6,499 223,367 220,117 3,199,776 14-33
61 ...... 6,937 216,868 213,400 2 979,659 13-74
62 ....... 7,338 209,941 206,262 2,766,259 13-18
63 ....... 7,631 202,593 198,777 2,559,997 12-64
64 7,908 194,962 191,008 2,361,220 12-11
65 ....... 8,089 187,054 183,010 2,170,212 11-60
66 ...... 8,220 178,965 174,855 1.987,202 11-10
67 ....... 8,306 170,745 166,592 1,812,347 10-61
68 ....... 8,396 162,439 158,211 1,645,755 10-13
69 8,531 154,043 149,777 1,487,514 9-66
70 ....... 8,617 145,512 141,204 1.317,737 9-19
71 ....... 8,695 136,895 132,547 1,196,533 8-74
72 ....... 8,727 128,200 123,837 1,063,986 8 30
73 ....... 8,767 117,473 115,089 940,149 7-87
74 8,743 110,706 106,335 825,060 7-45
75 ...... 8,692 101,963 97,617 718,725 7-05
76 ....... 8,595 93,271 88,973 621,108 6-66
77 ....... 8,452 84,676 80,450 532,135 6-28
78 ....... 8,235 76,224 72,107 451,685 5-93
79 7,949 67,989 64,014 379,578 5-58
80....... 7,526 60,040 56,277 215,564 5-2681....... 7,035 52,514 48,997 259,28782..;.... 6,561 45,479 42,198 210,290 4-6283....... 6,078 38,918 35,879 168,092 4-3284 5,612 32,840 30,034 132,213 4 03
85....... 5,041 27,228 24,706 102,179 3-7586....... 4,501 22,184 19,934 77,473 3-4987....... 3,924 17,683 15.721 57,539 3 2588....... 3,310 13,759 12,104 41,818 30489 2,712 10,449 9,093 29,714 2-84




























































































The Probability of Living One Year 
from Eaeh Age.
P x .
Of 1,000 000 Born of each Sex, 



















































































































































































































































































































































TABLF VI (A p p en d ed ).
T o ta l  number o f  D e a th s  i n  S c o t la n d  from P h t h i s i s  and o th e r  
T u b ercu lo u s  D i s e a s e s  (1 8 9 1 -1 9 0 0 )  d i s t r i b u t e d .
Age DEATHS OF MALES. Age DEATHS OF FEMALES,
In  o r i g i n a l  
G ro u p s .
D i s t r i b u t e d . In o r i g i n a l  
G rou p s.
D i s t r i b u t e d .
5 690 5 ' » 682
6 551 6 588
7 2 , 6 1 6 495 7 3 ,0 3 7  ^ 582
8 455 8 585
9 425 9 600
10 405 10 627
11 390 11 ! 655
12 2 , 0 5 3 388 12 3 , 5 5 9  ! 691
13 395 13 760
14 475 14 636
15 710 15 1 , 1 3 0
16 885 16 1 , 2 1 9
17 4 , 8 6 3 1 , 0 0 5 17 6 ,0 0 5 1 , 2 2 6
18 1 , 0 9 5 18 1 , 2 2 2
19 1 , 1 6 8 19 1 , 2 0 8
20 1 , 2 1 0 20 1 , 1 9 0
21 1 , 2 2 4 21 1 , 1 7 5
22 6 , 0 7 2 1 , 2 2 8 22 5 , 7 9 9 1 , 1 6 1
23 1 , 2 2 0 23 i  1 , 1 4 5
24 1 , 1 9 0 24 . ! 1 , 1 2 8
25 1 , 0 9 0 25 1 , 1 0 6
26 1 , 0 2 0 26 1 , 0 8 8
27 970 27 1 , 0 7 1
28 925 28 1 , 0 5 6
29 8 ,9 4 7 890 29 1 0 ,3 0 4 1 , 0 3 8
30 860 30 1 , 0 2 2
31 832 31 1 , 0 6 9
32 808 32 993
33 786 33 973
34 766 34 . 948
35 749 35 920
36 730 36 882
37 713 37 536
38 695 38 785
39 6 , 7 0 4 678 39 6 , 6 8 6 718
40 , 662 40 632
41 646 41 558
42 630 42 500
43 612 43 446
44 589 44 407
45 563 i 45 ‘ 384
46 536 46 367
47 507 47 352
48 480 48 339
49 4 , 4 6 3 453 49 3 , 1 8 3 325
50 427 50 310
51 405 51 298
52 384 52 285
53 364 53 269
54 344 54 254
55 326 55 239
56 310 56 222
57 294 57 207
58 279 58 192
59 2 ,5 5 1 264 59 1 , 7 0 5 176
60 247 60 162
61 231 61 149
62 216 62 132
63 200 63 119
64 184 64 107
65 165 65 98
66 145 66 91
67 125 67 85
68 108 68 79
69 909 92 69 699 72
70 77 70 66
71 64 71 60
72 51 72 55
73 44 73 49
74 36 74 44
T A B L E  V I I .
bl:
B ased  on t h e  M o r t a l i x y  o f  Ten Y e a r s  (1 8 9 1 -1 0 0 0 )  f ro ia  P h t h i s i s  
and  o t h e r  T u b e r c u l o u s  D i s e a s e s  i n  S o o t l a n d .r
Age
X
The P r o b a b i l i t y  o f  L i v i n g  One Of 1 , 0 0 0 , 0 0 0  b o r n  o f  
Y e a r  f r o m  e a c h  Age ( 0 - 7 4 ) ,  
o n l y  P h t h i s i s  and  o t h e r
e a on
t h e  Number S u r v i v i n g  a t  e a c h  Age 
h -  . o n l y  P h t h i s i s  and o t h e r  T u b e r -  
b e r c u l o u s  D i s e a s e s  b e i n g  oon-i c u l o u d  D i s e a s e s  b e i n g  c o n s i d e r e d
s i d e r e d  a s  C au ses  o f  D e a t h  
ib















































































Ma l e  s .
.9 9 3 4 3 9 3





.9 9 8 8 9 0 9
.9 9 8 9 9 0 2
.9 9 9 0 5 9 6
.9 9 9 1 1 3 3
.9 9 9 1 4 7 6
.9 9 9 1 7 2 1
.9 9 9 1 6 9 6
.9 9 9 1 4 8 1
.9 9 8 9 6 5 6
.998 4 3 6 0
.9 9 8 0 2 5 4
.9 9 7 7 2 2 4
.9974767
.9 9 7 2 5 4 4
.997 0 9 0 3
.9 9 6 9 6 7 4
.9967989
.9966210
.9 9 6 5 6 6 6






.9 9 7 1 2 8 2
.9 9 7 1 3 5 8
.9971355
.9 9 7 1 2 4 4
.9971045
.9971039
.9 9 7 0 9 6 4
.9970926






F e m a le s
.9 9 4 7 1 5 1
.9 9 49148
.9 9 7 2 4 7 8
.9 9 8 0 2 2 8
.9983796
.9 9 8 6 2 7 1
.9 9 87963
.9987835




.9 9 8 4 7 9 1
.9983375
.9 9 8 1 3 2 6
.9974510
.9972195
.9 9 7 1 6 5 4
.9971569
.9 9 7 1 3 4 8
.9971517
.9 9 7 1 6 2 4
.9971723
.9971859




.9 9 7 0 2 1 4
.9968877
. 9 9 : 7 8 9 8
.9 9 6 7 1 0 2
.9 9 6 6 5 3 2
.9 9 6 6 2 7 2









.9 9 8 0 6 5 3
.9931907
M a l e s . F e m a l e s .
1 , 0 0 0 , 0 0 0 1 , 0 0 0 ,0 0 0
9 9 3 ,4 3 9 9 9 4 ,7 1 5
9 8 7 ,6 6 9 9 8 9 ,6 5 7
9 8 4 ,6 1 5 9 8 6 ,9 3 3
9 8 3 ,5 8 1 9 8 4 ,9 8 2
9 8 0 ,9 6 1 9 8 3 ,3 8 6
9 7 9 ,6 1 8 9 8 2 ,0 3 6
9 7 8 , 53& 9 8 0 ,8 5 4
9 7 7 ,5 4 4 9 7 9 ,6 6 1
9 7 6 ,6 2 5 9 7 8 ,4 3 8
9 7 5 ,7 5 9 9 7 7 ,1 7 1
9 7 4 ,9 2 7 9 7 5 ,8 5 9
9 7 4 ,1 2 0 9 7 4 ,4 4 0
9 7 3 ,3 1 1 9 7 2 ,9 5 8
9 7 2 ,4 8 2 971^340
9 7 1 ,4 7 6 : 9 6 9 ,5 2 6
9 6 9 ,9 5 7 9 6 7 ,0 5 5
9 6 8 ,0 4 2 9 6 4 .3 6 6
9 6 5 ,8 3 7 9 6 1 .6 3 2
9 6 3 ,4 0 0 9 5 6 ,8 7 9
9 6 0 ,7 5 5 9 5 6 ,1 3 2
9 5 7 ,9 5 9 ! 9 5 3 ,4 0 9
9 5 5 ,0 5 4 9 5 0 , 7 0 4
9 5 1 ,9 9 7 1 9 4 8 ,0 1 6
9 4 8 ,7 8 0 ; 9 4 5 ,3 4 8
9 4 5 ,5 2 2 9 4 2 ,7 0 0
9 4 2 , 4 6 8 9 4 0 ,0 6 6
9 3 9 ,5 4 0 9 3 7 ,4 2 7
9 3 6 ,6 9 5 9 3 4 ,7 5 4
9 3 3 ,9 2 1 9 3 1 ,9 7 0
9 3 1 ,1 9 2 9 2 9 ,0 6 9
9 2 8 ,4 9 6 : 9 2 6 ,0 8 7
9 2 5 ,8 3 0 i 9 2 3 ,0 4 0
9 2 3 ,1 7 8 1 9 1 9 ,9 5 1
9 2 0 ,5 3 4 9 1 6 ,8 4 8
9 1 7 ,8 8 7 i 9 1 5 ,7 6 2
9 1 5 ,2 2 9 1 9 1 0 ,7 1 6
9 1 2 ,5 7 8 1 9 0 7 .7 4 0
9 0 9 ,9 2 8 : 9 0 4 ,8 6 4
9 0 7 ,2 8 2 : 9 0 2 ,1 2 5
9 0 4 ,6 3 7  ' i 8 9 9 ,5 6 9
9 0 1 ,9 9 2 1 8 9 7 ,2 7 8
8 9 9 .3 4 7 ! 8 9 5 ,2 1 1
8 9 6 ,7 0 2 ; 8 9 3 ,3 1 7
8 9 4 ,0 6 6 8 9 1 ,5 8 9
.997 1 3 3 1 .9982513  I 8 9 1 ,4 6 3 8 8 9 ,9 7 6
.9 9 7 1 8 7 4 .9982846  ! 8 8 8 ,9 0 7 8 8 8 ,4 2 0
.9972565  ' .9983091  I 8 8 6 ,4 0 7 0 8 6 ,8 9 6
.9 9 7 3 1 9 8 .9 9 8 3 2 4 8  ; 8 8 3 ,9 7 5 8 8 5 ,3 9 6
.9973879 .9 9 8 5 4 7 4  I 8 8 1 ,6 0 6 8 8 3 ,9 1 3
.9974585 .9983706 8 7 9 ,3 0 3 8 8 2 ,4 5 2
.9 9 75062 .9983826 8 7 7 ,0 6 8 8 8 1 .0 1 4
.9 9 75486 .9984091 8 7 4 ,8 8 1 8 7 9 ,5 8 9
.9975843 .9984508 8 7 2 ,7 3 6 8 7 8 ,1 9 0
.9976207 .9984865 8 7 0 ,6 2 8 8 7 6 ,8 3 0
.9976473 .9985285 8 6 8 ,5 5 7 8 7 5 ,5 0 3
.9076649 .9985870 8 6 6 , 5 1 4 8 7 4 .2 1 5
.9 9 76832 .9986406 8 6 4 ,4 9 1 8 7 2 ,9 8 0
.9976931 .9 9 86956 862^488 8 7 1 ,7 9 3
.9977090 ,9987651 8 6 0 ,4 9 8 8 7 0 ,6 5 6
.9977479 .9 9 88182 8 5 8 ,5 2 7 ; 8 6 9 ,5 7 9
.9 9 77834 .9988719 8 5 6 ,5 9 4 8 6 8 ,5 5 1
.9978085 .9 9 8 9 5 5 4 8 5 4 ,6 9 5 8 6 7 ,5 7 1
.9978471 .9990170 8 5 2 ,8 2 2 8 6 6 ,6 6 5
.9978897 .9990756 8 5 0 ,9 8 6 8 6 5 ,8 1 5
.9979849 . .9991095 8 4 9 ,1 9 0 1 8 6 5 ,0 1 3
.9981169 .9991300 8 4 7 ,4 7 9 1 8 6 4 ,2 4 3
.9982726 .9991387 8 4 5 ,8 8 5 8 6 3 ,4 9 1
.9984083 .9991509 8 4 4 ,4 2 2 1 8 6 2 ,7 4 7
.9985454 .9991704 8 4 3 ,0 7 8 8 6 2 ,0 1 4
.9986846 .9991875 8 4 1 ,8 5 2 8 6 1 ,2 9 9
.9988111 .9992046 8 4 0 ,7 4 5 8 6 0 ,5 9 9
.9989618 I .9992135 8 3 9 ,7 4 5 8 5 9 ,9 1 4
.9990106 ! .9992388 8 5 8 ,8 7 5 8 5 9 ,2 3 8
.9990457 .9992584 8 5 8 ,0 4 3 8 5 8 ,5 8 4
8 3 7 ,2 4 3 j 8 5 7 ,9 4 7
